(19) 



J 



EuropSIsches Patentamt 
European Patent Office 
Office euro pee n des brevets 



(12) 



(11) EP 1 176 140 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
29.12.2004 Bulletin 2004/53 

(21) Application number: 00902925.7 

(22) Date of filing: 10.02.2000 



(51) intCIJ: C07D 231/14, C07D 231/16, 
C07D 231/22, C07D 401/12, 
A61K 31/415, C07D 207/34, 
C07D 521 /00, A61 P 37/00 

(86) International application number: 
PCT/JP2000/000767 

(87) International publication number: 

WO 2000/047558 (1 7.08.2000 Gazette 2000/33) 



(54) AMIDE COMPOUNDS AND MEDICINAL USE THEREOF 

AMID-DERIVATE UND DEREN MEDIZINISCHE VERWENDUNG 
COMPOSES AMIDE ET LEUR UTILISATION MEDICINALE 



m 



CO 



Ql 
LU 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MCNLPTSE 

(30) Priority: 10.02.1999 JP 3336799 
13.07.1999 JP 19847399 

(43) Date of publication of application: 
30.01.2002 Bulletin 2002/05 

(73) Proprietor Mitsubishi Pharma Corporation 
Osaka-shi, Osaka 541-0046 (JP) 

(72) Inventors: 

• USHIO, Hiroyuki, Welfide Corporation, Drug 
Chikujo-gun, Fukuoka 871-8550 (JP) 

• ISHIBUCHI, Seigo, Welfide Corporation, Drug 
Hlrakata-shi, Osaka 573-1153 (JP) 

• NAITO, Youichiro, Welfide Corporation, Drug 
Saitama 358-0026 (JP) 

• SUGIYAMA, Naoki, Welfide Corporation, Drug 
Saitama 358-0026 (JP) 

• KAWAGUCHI, Takafumi, Welfide Corporation, 
Drug 

Saitama 358-0026 (JP) 

• CHIBA, Kenjl, Welfide Corporation, Drug 
Saitama 358-0026 (JP) 



• OHTSUKI, Makio, Welfide Corporation, Drug 
Saitama 358-0026 (JP) 

• NAKA, Yoichl, Welfide Corporation, Drug 
Chikujo-gun, Fukuoka 871 -8550 (JP) 

(74) Representative: 

von Kreisler, Alek, Dipl.-Chem. et al 

Patentanwdlte, 

von Kreisler-Seltlng- Werner, 

Bahnhofsvorplatz 1 (Deichmannhaus) 

50667 Koln (DE) 



(56) References cited: 
EP- A- 0 459 887 
WO-A-99/51580 
US-A- 4 134 987 



WO-A-97/40019 
US-A- 4 046 775 



• ALAN X. WANG ET AL: 'Synthesis and 
Immunosuppressant activity of pyrazole 
carboxamides' BIOORG. MED. CHEM. LETT., 
vol. 8, no. 19, 1998, pages 2787 - 2792, 
XP002928013 

Remarks: 

The file contains technical information submitted 
after the application was filed and not included in this 
specification 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Prirrtad by Jouve, 75001 PARIS (FR) 




EP1 176 140 B1 

Description 

TECHNICAL FIELD OF THE INVENTION 

5 [0001] The present invention relates to an amide compound useful as a medicine, particularly as an agent for the 
prophylaxis or treatment of autoimmune disease, and its use as a medicine. 

BACKGROUND OF THE INVENTION 

10 [0002] Autoimmune diseases are considered to be induced by autoreactivity acquired by lymphocytes that originally 
does not respond to themselves, or by incomplete removal of autoreactivated lymphocytes in the thymus and the like. 
In particular, rheumatoid arthritis (RA) is considered to be induced by immune response of lymphocytes, particularly 
T cells and B cells, against type II collagen that mostly exists in one's own joints. The disease gets serious because it 
accompanies infiltration of T cells and B cells into the joints, activation and proliferation of these cells in the joints and, 

is when it advances, abnormal proliferation of synoviocytes in the joints to result in articular destruction. Because a number 
of activated lymphocytes infiltrate into articular tissues of RA patients, activated lymphocytes are considered to play 
an important role in the formation and advance of the disease state of RA. 

[0003] In general terms, it is known that when lymphocytes are activated by antigen, type 1 helper T cells (Th1 cell) 
in the lymphocytes produces cytokines such as interleukin 2 (IL-2), interferon 7 (I FN-y) and the like, and the produced 
20 il-2 and I FN -y cause growth and division of lymphocytes, particularly T cells. Despite the presence of a great number 
of activated lymphocytes in the articular tissues of RA patients, IL-2 level is extremely low, which has produced a 
presumption that a lymphocyte growth factor should be present besides IL-2 (Journal of Experimental Medicine, vol. 
168, p. 1573, 1988). 

[0004] Recently, interleukin 15 (IL-15) was cloned as a new cytokine that promotes growth and differentiation of 

25 lymphocytes (T cells or B cells) (Science, vol. 264, p 965, 1 994). The IL-1 5 receptor has been clarified to consist of a 
chain specific to IL-15, 0 chain common to IL-15 and IL-2, and y chain common to the receptors of fL-15, IL-2, IL-4, IL- 
7, lL-9 and IL-1 3 (EM BO Journal, vol. 13, p. 2822, 1994; EM BO Journal, vol. 14, p. 3654, 1995). The presence of a 
signal transduction pathway via tyrosin kinase (represented by JAK1 and JAK3) in the downstream of fj chain and y 
chain has been also uncovered (Science, vol. 266, p. 1782, 1994). It is expected, therefore, that the pharmacological 

30 activity induced by the binding of IL-1 5 and IL-15 receptor is the promotion of proliferation of lymphocytes, and is almost 
of the same nature as the binding of IL-2 and IL-2 receptor. It has been reported that the IL-2, IL-9-producing cells are 
T cells, particularly helper T cells activated by antigen, the IL-7-producing cells are mostly stroma cells, and IL-15-pro- 
ducing cells are macrophages, dendritic cells, synoviocytes and the like (Science, vol. 264, p. 965, 1994). A recent 
report has documented that synovial fluid of RA patients has a markedly high concentration of IL-15, which suggests 

35 the important role of IL-1 5 as a growth factorforthe proliferation of activated lymphocytes in the joints in RA. In addition, 
there is a report on many activities of IL-15 besides promotion of proliferation of the activated lymphocytes, such as 
promotion of migration of T cells toward inflammatory sites, activation of memory T cells, promotion of production of 
inflammatory cytokines such as tumor necrosis factor (TNF)-ct and the like, and other activities (Nature medicine, vol. 
3, p. 189, 1997). It is being elucidated that IL-15 plays an important role in the onset and development of various 

40 autoimmune diseases such as Crohn's diseases, lupus nephritis in systemic lupus erythematosus and the like. 

[0005] From the foregoing, it is considered that, for the improvement of symptoms of autoimmune diseases repre- 
sented by RA, inhibition of proliferation of IL-15-dependent activated lymphocytes is particularly effective. 
[0006] Conventionally, a therapeutic agent for autoimmune diseases, particularly RA, has been a gold compound, 
penicillamine, bucillamine, azathioprine, cyclophosphamide, methotrexate and the like. These inhibit proliferation of 

45 synoviocytes in the joints. Due to their antagonistic inhibitory action in nucleic acid metabolism, however, the long-term 
use of the agent is associated with highly frequent occurrence of side effects, such as hematopoietic injury, digestive 
system disorder and the like. Combined with easy infectivity and the like caused by the agents, they are not therapeu- 
tically satisfactory. While corticosteroid is effective for these diseases, it is associated with serious side effects/such 
as moon face, hypoadrenalism, osteonecrosis of femoral head and the like. Furthermore, leflunomide approved as an 

50 antirheumatic drug in the US has been reported to show a long half-life of blood disappearance despite its superior 
therapeutic effect, causing side effects such as digestive system disorder, liver disorder, eruption and the like (The 
Lancet, vol. 353, pp. 259-266, 1 999), and a clinically more superior therapeutic agent is desired. 
[0007] Thus, there is a strong demand for a therapeutic agent for autoimmune diseases such as RA and the like, 
which shows a superior therapeutic effect as compared to conventional pharmaceutical agents and which causes. less 

55 side effects. 

[0008] As mentioned above, the proliferation of activated lymphocytes in articular tissue is deeply involved in the 
progress of arthritis in RA, and IL-15 is suggested to be responsible for the proliferation of activated lymphocytes. 
Therefore, a compound that inhibits signal transduction via tyrosine kinase originated from IL-15 receptor (ychain 
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common to IL-2, IL-4, IL-7, IL-9, IL-13 and IL-15) is considered to show a superior effect for the prophylaxis ortreatment 
of autoimmune diseases such as rheumatoid arthritis and the like. In addition to the aforementioned effect, a compound 
that inhibits production of IL-15 itself or production of inflammatory cytokines, such as TNF-a and the like, which is 
derived by IL-15, is likely to show a superior effect for the prophylaxis or treatment of autoimmune diseases such as 
5 rheumatoid arthritis and the like. However, there is no report taking note of IL-15, which concerns a compound having 
an inhibitory effect on the proliferation of activated lymphocytes as a therapeutic agent for autoimmune diseases or as 
a therapeutic agent for R A. 

[0009] Bioorganic and Medicinal Chemistry Letters, vol. 8, pp. 2787-2792, 1998 discloses a pyrazolecarboxamide 
compound useful as an immunosuppressant agent. As phenylpyrazolecarboxamide having similar structure, JP-A- 

io 52-871 67 discloses a compound as an antimicrobial agent, W097/11 690 discloses a compound for treating bacterial 
infection in which a therapeutically effective amount of an inhibitor of global regulator of pathogenic gene is administered 
to mammals. Veshchestva, vol. 23, pp. 82-87, 1 991 discloses a compound as an agricultural chemical to inhibit growth 
of plants. However, an inhibitory effect on the proliferation of activated lymphocytes taking note of IL-15 on these 
compounds is not disclosed at all. 

15 [0010] In view of the above, the present inventors have conducted intensive studies and found that an amide com- 
pound of the following formula and a pharmaceutical ly acceptable salt thereof suppress cytokine response that may 
induce proliferation, differentiation and the like of various cells responsible for immunity, such as lymphocytes (T cells, 
B cells), macrophages and the like, by the addition of a cytokine, such as IL-2, IL-4, IL-7, IL-9, IL-13, IL-15 and the 
like, in the presence or absence of an antigen or mitogen. In particular, they have found that the above compound and 

20 its salt inhibit IL-15-dependent proliferation of activated lymphocytes and production of inflammatory cytokine derived 
by IL-15, namely, IL-1.-IL-6, IL-12, IL-15, IL-18, TNF-a and the like, which resulted in the completion of the present 
invention. 



25 



30 



35 



40 



DISCLOSURE OF THE INVENTION 

[0011] Accordingly, the present invention provides the following 
(1 ) An amide compound of the formula 



>^S^N N ^ 5 / X (I) 



=|3 ji 




wherein 



R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, aikyl, halogen, hydroxy! group, alkoxy, optionally 
45 substituted amino or phenyl, 

Q is nitrogen atom or a group C-R 4 (wherein R* is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxy alky I, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl, 

50 X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

or haloalkyl, 

X* is hydrogen, halogen, cyano or nitro, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxy! group, 

alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 
55 tuted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 

stituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
having hetero atom selected from oxygen atom and nitrogen atom) or a group NfZ 2 ) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
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and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), 

the aryl of substituted aryl at R 1 means phenyl or naphthyl, wherein the substituent is 1 to 3 groups selected from 
halogen, alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, cyano, nitro, carboxy, alkylenedioxy 
having 1 to 4 carbon atoms and haloalkyl having 1 tao 4 carbon atoms, 

the arylalkyl at R 1 is aryl (phenyl and naphthyl) substituted with alkyl having 1 to 4 carbon atoms, 
the heteroaryl of optionally substituted heteroaryl at R 1 is a 5 or 6-membered heteroaryl ring having 1 or 2 substit- 
uents selected from hetero atoms of nitrogen atom, sulfur atom and oxygen atom, wherein the substituent is alkyl 
having 1 to 4 carbon atoms or halogen, 

the alkyl at R 2 , R 3 , R 4 and w is a linear or branched chain alkyl having 1 to 4 carbon atoms, 

the optionally substituted amino at R 2 R 3 and R 4 may be mono or di-substituted with a substituent selected from 

alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon atoms and benzoyl, 

the alkyl at X and Y is a linear or branched chain alkyl having 1 to 6 carbon atoms, 

the optionally substituted aminoalkyl at Y is C1 - C4 alkyl substituted with amino, wherein the amino may be mono 
or di-substituted with alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon atoms and benzoyl, wherein the 
said amino may form cyclic amine, which may have one or two atoms from oxygen atom, sulfur atom and nitrogen 
atom. in the ring, 

the optionally substituted aminoaikoxy at Y is a linear or branched chain C1. - C6 alkoxy substituted with amino, 
the said amino may have a substituent selected from alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon 
atoms and benzoyl, wherein the said amino may form cyclic amine which may have one or two atoms from oxygen' 
atom, sulfur atom and nitrogen atom in the ring 

the optionally substituted aminoalkylthio at Y is that wherein the alkyl moiety has a linear or branched chain alkyl 
having 1 to 6 carbon atoms, wherein the said amino is optionally substituted with alkyl having 1 to 4 carbon atoms, 
acyl having 1 to 4 carbon atoms or benzoyl as a substituent and the said amino may form cyclic amine which may 
have one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring, wherein the said cyclic amine 
is pyrrolidine, optionally substituted piperidine, homopiperidine, optionally substituted piperazine, optionally sub- 
stituted homopiperazine, morpholine and thiomorpholine, 
.the alkyl at Z 2 and Z 3 is an alkyl having 1 to 4 carbon atoms, 

the group at Z 2 and Z 3 that forms, together with the adjacent nitrogen atom, cyclic amine which may have one or 
two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring, the optionally substituted saturated het- 
erocycle at Het which contains a hetero atom selected from oxygen atom and. nitrogen atom is a 5 or 6-membered 
ring, wherein the substituent of the said heterocycle is selected from alkyl having 1 to 4 carbon atoms and arylalkyl, 
or a pharmaceutical acceptable salt thereof. 

(2) The amide compound of (1), which has the formula 




(I*) 



wherein each symbol is as defined in (1), 
or a pharmaceutical^ acceptable salt thereof. 

(3) The amide compound of (2), which has the formula 
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5 




(I-b) 



10 

wherein each symbol is as defined in (1), 
or a pharmaceutical^ acceptable salt thereof. 

(4) The amide compound of (3), which has the formula 

15 



20 




XI-c) 



25 wherein R 1 , R 2 , R 3 , Q and W are as defined in (1), 

X 1 is halogen, cyano, nitro, carboxy, alkoxycarbonyi or alkynyl, and 

Y 1 is aikoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, optionally substituted aminoalkoxy(the same as 
defined in Y in (1)), optionally substituted aminoalkylthio (the same as defined in Y in (1)), a group O-Het 
so (wherein Het is optionally substituted saturated heterocycie having hetero atom selected from oxygen atom 

and nitrogen atom (the same as defined in Y in (1 )))or a group N(Z 2 )(Z 3 ) (wherein Z 2 and Z 3 are the same 
as defined in Y in (1)), 

or a pharmaceutical^ acceptable salt thereof. 

35 . 

(5) The amide compound of (4), which has the formula 



40 




45 

wherein 



R 1a is substituted aryl, arylalkyl or optionally substituted heteroaryl, 

so R2a anc | R3a are tne same or different and each is hydrogen or alkyl, 

Q 1 Is nitrogen atom or a group C-R^ (wherein R 4 ® is hydrogen or alkyl), 

W 1 is hydrogen, alkyl, hydroxycarbonylalkyl or alkoxycarbonylalkyl, and ■ 

Y 2 is alkoxy, optionally substituted aminoalkoxy, optionally substituted aminoalkylthio or a group N 
(Z^fZ 30 ) (wherein Z 2 * and Z 33 form, together with the adjacent nitrogen atom, cyclic amine op- 

55 tionally having one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), 



the aryl of substituted aryl at R 1a means phenyl or naphthyl, wherein the substituent is 1 to 3 groups selected from 
halogen, alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, cyano, nitro, carboxy, alkylenedioxy 



5 



EP 1 176 140 B1 

having 1 to carbon atoms and haloalkyl having 1 to 4 carbon atoms, 

the arylalkyl at R 1a is aryl (phenyl and naphthyl) substituted with alkyl having 1 to 4 carbon atoms, 
the heteroaryl of optionally substituted heteroaryl at R 1a is a 5 or 6-membered heteroaryl ring having 1 or 2 sub- 
stituents selected from hetero atoms of nitrogen atom, sulfur atom and oxygen atom, wherein the substituent is 
alkyl having 1 to 4 carbon atoms or halogen, 

the alkyl at R 2a , R 3 * R 4 * and w 1 is a linear or branched chain alkyl having 1 to 4 carbon atoms, 
the optionally substituted amtnoalkoxy at Y 2 is a linear or branched chain C1 - C6 alkoxy substituted with amino, 
the said amino may have a substituent selected from alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon 
atoms and benzoyl, wherein the said amino may form cyclic amine which may have one or two atoms from oxygen 
atom, sulfur atom and nitrogen atom in the ring, 

the optionally substituted aminoalkylthio at Y 2 is that wherein the alkyl moiety has a linear or branched chain alkyl 
having 1 to 6 carbon atoms, wherein the said amino is optionally substituted with alkyl having 1 to 4 carbon atoms, 
acyl having 1 to 4 carbon atoms or benzoyl as a substituent and the said amino may form cyclic amine which may 
have one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring, 

the group at Z 2 * and Z 3 * that forms, together with the adjacent nitrogen atom, cyclic amine which may have one 
or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring, 
or a pharmaceutical acceptable salt thereof. 

(6) The amide compound of (1), which is a member selected from the group consisting of 



(1 ) N-(3-cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxamide, 

(2) N-(3-cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)-5-methylpyrazole-4-carboxamide, 

(3) N-(3^ano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)-3,5-dimethylpyrazole^-carboxamide, 

(4) N-(3-cyano-4-neopentyloxyphenyl)-1 -(4-f Iuorophenyl)-N ,3-dimethylpyrazoie-4-carboxamide, 

(5) N-(3-cyano-4-necpentyloxyphenyl) -5-chloro-1 -(44luorophenyl)pyrazole-4-carboxamide, 

(6) N-(3-cyano-4-neopentyloxyphenyl)-N-[1 -(4-fluorophenyl)-3-methylpyrazol-4-ylcarbonyl]glycine, 

(7) 4-[N-(3K^ano^-neopentyloxyphenyl)-N-[1-(4-fluoroph 
acid, 

(8) N-(3^ano-4-piperidinophenyl)-1-(4-fluorophenyl)-5-methylpyrazole-4-carboxamide, 

(9) N-[3^ano^-(4-hydroxypiperidino)phenyQ-1-(4-fluoro 

(10) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)pyrazole-4-carboxamide, 

(11) N^3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxa- 
mide, 

(12) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxa- 
mide, 

(13) N-{3<^ano^-[4-(2-hydroxyethyl)piperazin-1^ 
mide, 

(14) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-methylphenyl)-5-methylpyrazole-4-carbox- 
amide, 

(1 5) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fiuorophenyl)-3,5-dimethylpyrazole-4-car- 
boxamide, 

(1 6) N-(3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(3-trffluoromethylphenyl)-5-methylpyrazole- 
4-carboxamide, 

(1 7) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(2,4-difluorophenyl)-5-methylpyrazole-4-car- 
boxamide, 

(1 8) N-{3-cyano-4-[4-(2-hydroxyethyl)homopiperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-car- 
boxamide, 

(1 9) N-{3-cyano-4-[4-(3-hydroxypropyl)piperazin-1 -yl]phenyl}-1 -(4-fIuorophenyl)-5-methylpyrazole-4-carbox- 
amide, 

(20) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)pyrrole-3-carboxamide, 

(21) 1 -(4-bromophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-5-methylpyrazole-4-carboxa- 
mide, 

(22) N^3^:yano^-[4-(2-hydroxyethyl)piperazin-1^ 
ide, 

(23) 1-(4^hlorophenyl)-N-(3-cyano-4i5iperidinophenyl)-5-methylpyrazole-4-carboxamide l 

(24) 1 - (4-chlorophenyl) -N-{3-cyano-4-(4-hydroxypiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(25) 1-(4K;h!orophenyl)-N-[3^ano^-(4-moro^ 

(26) N-(4-{4-[bis(2-hydroxyethyl)amino]piperidin-1-yl}-3-cyanophenyl)-1-(4^hlorophenyl)-5-me^ 
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4-carboxamide, 

(27) 1-(3,4-dichlorophenyl)-N-[3-cyano^-(4-moraholin^ 
ide, 

(28) N-[3<^ano-4-(4-morpholinopiperidin-^ 
ide, 

(29) 1-(3-chloro-4-fluorophenyl)-N-[3-cyano-4-(4-morpholinopjperidjn-1-yi)phenyl^ 
boxamide, 

(30) N-{3-(^ano^-[4-(2-hydroxyethyl)piper^ 
4-carboxamide, 

(31) N-[3-<^ano-4-(4-moiphoIinopiperidin-1-yl)phe^ 
boxamide, 

(32) N-{4-[4-bis(2-methoxyethyl)aminopiperi 

4- carboxamide 

(33) 1 -(4-chlorophenyl)-N-[3-cyano-(4-morpholinopiperidin-1 -yl)phenyl]pyrrole-3-carboxamide, 

(34) N-[3^romo^-(4-moipholinopiperidin-1-yl)phe^ 

(35) N-[3-bromo-4-(4-morpholinopiperidin-1-yl)ph^ 
boxamide, 

(36) 1-(4-chiorophenyl)-N-{3-cyano-4-[4-(3,4,5^^ 
pyrazole-4-carboxamide, 

(37) N^3K^ano^-[4-(3,4,5,64etrahydro-2H-pyran-4-yl)pipera2in : 1 yl]phenol}-5-methyl-t-(4-trifluoromethyl- 
phenyl)pyrazole-4-carboxamide, 

(38) N-{3-cyano-4-[4-(3,4,5,6-tetrahydro-2H-py 
pyrazole-4-carboxamide, 

(39) N-{3-cyano-4-[4-(3,4,5 ,6-tetrahydro-2H-pyran-4-y l)piperazin-1 -yl]phenyl}-1 -(4-f luorophenyl)pyrrole- 
3-carboxamide, 

(40) 1-(4-chlorophenyl)-N^3-cyano-4-[4-(3,4,5,6-tet^ahyd^o-2H-pyran-4-yl) piperazin-1-yl]phenyl}pyrrole- 

3- carboxamide, 

(41) 1 -(S^-dichlorophenyO-N^S-cyano^^tS^.S.e-tetrahydro^H-pyran^-ylJpiperazin-l -yl]phenyl}- . 

5- methylpyrazole-4-carboxamide, 

(42) 1 -(4-chlorophenyl)-N-{3-cyano-4-[4-(3-hydroxypropyI)piperazin-1 -yl]phenyl}-5-methylpyrazole-4-carbox- 
amide, 

(43) 1-(3,4-dichlorophenyl)-N-{3-cyano-4-[4-(2-h^ 
boxamide, 

(44) i-(4^hlorophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyO^ 
mide, 

(45) 1 -(4-chlorophenyl)-N-(3-cyano-4-{4-[2-(2-hydroxyethoxy)ethyl]piperazin-1 -yl}phenyl)-5-methylpyrazole- 

4- carboxamide, 

(46) 1-(4-chlorophenyl)-NH;3-cyano^-(1,4<Hoxa-8-azas^^ 
boxamide, 

(47) 1-(4-bromophenyl)-N-{3-cyano^-(4-morpholin^ 

(48) N-[3-cyano-4-(4-morpholinopiperidino)pheny^ 

(49) N-[3-cyano-4-(4-morpholinopiperidino)phenyl3-1 -(4-fluorophenyl)pyrrole-3-carboxamide, 

(50) N-[3K^ano-4-(4-morpholinopiperidin-1-yl)phenyl]-1-(4-methylphenyl)-5-meth^ 

(51) N-[3-cyano-4-(4-moipholinopiperidin-1 -yl)phenyl]-1 -(4-iodophenyl)-5-methylpyrazole-4-cart>oxamide, 

(52) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-methoxyphenyl)-5-methylpyrazole-4-carboxam- . 
ide, 

(53) 1-(4-chlorophenyl)-N-[3-cyano^-(4-thiom 
ide, 

(54) 1 -(4-chlorophenyl)-5-methyl-N-[4-(4-morpholinopiperidin-1 -yl)-3-nitrophenyl]pyrazole-4-carboxamide, 

(55) 5-methyl-N^4-(4HTiorphonnopiperidin-1-yO 
amide, 

(56) N-[3-chloro^-(4-morohoiinopiperidin-1-yl)^^ 
boxamide, 

(57) 1 -(4-chlorophenyl)-N-[3-ethynyl-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyra2oIe-4-carboxamide, 

(58) N-[3K^ano-4-(4-morpholinopiperidin-1-yl)ph^ 

(59) 1 -(4-chlorophenyl)-N-[3-cyano-4-(4-methoxymethoxypiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxa- 
mfde, 

(60) 1-(4-chlorophenyl)-N-[3<^ano-4-[4-(2-methoxyethoxy)piperidin-1-yl]pheny^^ 
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boxamide, 

(61 ) N-{3'Cyano-4-[4-(2-hydroxyethyl)piperidin-1 -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxa- 
mide, 

(62) N-[3-cyano-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(4-. nitrophenyl)pyrazole-4-carboxamide, 

(63) 1-(4-bromophenyl)-N^3-cyano-4-[4-(3A5,6-te^^ 
py razo le-4-carboxami de , 

(64) N^3-cyano-4-[4-(3A5,64etrahydro-2H-pyran^-yl^^ 
ylpyrazole-4-carboxamide f 

(65) 1-(3^hIorophenyl)-N-{3-cyano-4^4-(3,4,^^ 
pyrazole-4-carboxamide, 

(66) N-{3^:yano-4-[4-(3A5,6-tetrahydro-2H-pyran^^ 
pyrazole-4-carboxamide, 

(67) 1-(3^hlorophenyl)-N-[3^yano-4-(4-morphoN^ 

(68) 1-(4^hlorophenyl)-N-[3^hlbro-4-(4H™ 

(69) N^3K^ano^-[4-(3,4,5,6-tetrahydro-2H^^ 
role-3-carboxamide, 

(70) N-[3^ano-4-(4-moipholinopiperidin-1-yl)phenyl]-1-(4-trif!uoromethylpheny^ 

(71 ) N-{3-cyano-4-[4-(3,4,5 l 6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(3,4-dichlorophenyl)pyrrole- 
3-carboxamide, 

(72) N-[3^ano-4-(4HTioipholinopiperidin-1-yl)ph^^ 

(73) 1-(4-chlorophenyl)-N-{3-ethynyl-4-[4-(3A5,64etra^ 
pyrazoIe-4-carboxamide, 

(74) 1 -(4-chlorophenyl)-5-methyl-N-{3-(1 -propyne)-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl] 
phenyl}pyrazole-4-carboxamide, 

(75) 1 -(4-chlorophenyl)-5-methyl-N-[3-(1 -propyne)-4-(4-morpholinopiperidin-1 -yl)phenyl]pyrazole-4-carboxa- 
mide, 

(76) 1-(4<!hlorophenyl)-N^3-ethenyl-4H4-(3A5 
pyrazole-4-carboxamide, 

(77) .1 -(4-chlorophenyl)-N-[3-ethenyl-4-(4-morpholinopiperidin : 1 -yl)phenyl]-5-methylpyrazole-4-carboxam- 
ide, 

(78) 1 -(4-chlorophenyl)-N-[3-iodo-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(79) N^3-bromo-4-[4-(3,4,5,6-tetrahydro-2H^yra^ 
pyrazole-4-carboxamide, 

(80) N43<fhloro-4-[4-(3A5,6-tetrahydro-2Hi3yra^^ 
pyrazole-4-carbbxamide, 

(81 ) N-{3-chloro-4-[4-(3,4 l 5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyJ}-1 -(4-chlorophenyl)pyrrole- 
3-carboxamide, 

(82) N43-bromo-4-[4-(3,4,5 f 6-tetrahydro^ 

3- carboxamidei 

(83) 1-(4^;hlorophenyl)-N-[3^ano^-(5-morpholinope^ 

(84) 1 -(4^hlorophenyl)-N-[3^ano^-(5-morph 

(85) 1-(4^hlorophenyl)-N-[3niyano-4-(5-morpholinopentylthio) phenyl] -5-methylpyrazole-4-carboxamide, 

(86) 1-(4K;hlorophenyl)-N-[3K^ano^(5HTiorphol^ 

(87) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-methylenedioxyphenyl)-5-methylpyrazole- 

4- carboxamide, 

(88) N-[3K^ano-4-(4-morpholinopiperidin-^ 

(89) N43-cyano-4H^-(3A5,64etrahydro-2H-pyran^-yl)p^ 
nyl)-5-methylpyrazole-4-carboxamide, 

(90) N-{3-cyano-4-[4- (3 A5,6-tetrahydro-2H^yran^-yl)piperazin-1 -yl]phenyl}-1 -(3,4-methylenedioxyphenyl) 
pyrrole-3-carboxamide, 

(91) 1 -(4<^h!orophenyl)-N-[3^ano^-^ 
boxamide, 

(92) 1-(4n:hlorophenyl)-N-[3-cyano^(2,2-dimethyl^ 

(93) N-[3-cyano-4-(2,2-dimethyl-3HTiorphoH 
zole-4-carboxamide, 

(94) N-[3K^ano^-(2,2-dlmethyl-3-morpholinopropoxy)phenyl]-2,5-dimethyl-1-(3,^ 
pyrrole-3-carboxamide, 

(95) N-[3-cyano-4-(4-morpholinopiperidin-1-yl)phen^^ 
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3-carboxamide, 

(96) N-[3^yano-4-(4-morpholinopiperidm 
boxamide, 

^JN-p-cyano^-^-^AS^-tetrahydro^H-pyran^-yO^^ 
dioxyphenyl)pyrrole-3-carboxamide, 

(98) N-[3-chloro-4-(4-morpholinopiperidin-1-yl)phen^ 
3-carboxamide, 

(99) N-[3-cyano-4-(4-morpholinopiperidin-1-yl)pheny^ 
amide, 

(1 00) N-[3-cyano-4-(4-morphoIinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)pyrrole-3-carboxamide, 

(1 01 ) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)-2,5-dtmethylpyrrole-3-car- 
boxamide, 

(102) 1-(4-chlorophenyl)-N-[3-cyano-4^ 
3-carboxamide, and 

(103) 1-<4-chtorophenyl)-N-[3-cyano-4-(4-moipholm^ 
ide 

or a pharmaceutical^ acceptable satt thereof. 

(7) A pharmaceutical composition comprising the amide compound of any of (1) to (6) or a pharmaceutical^ ac- 
ceptable salt thereof, and a pharmaceutically acceptable carrier. 

(8) A pharmaceutical agent comprising the amide compound of any of (1) to (6) or a pharmaceutically acceptable 
salt thereof. 

(9) Use of an amide compound of the formula 




(I-c) 



wherein 

R 5 is hydrogen, optionally substituted alkyl, hydroxyalkyl, aminoalkyl, optionally substituted aryl, aryla- 

Ikyi, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 
R 6 and R 7 are the same or different and each is hydrogen, alkyi, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, and the substituents Q, W, X, X* and Y are as defined in (1), 

the aryl of substituted aryl at R 5 means phenyl or naphthyl, wherein the substituent is 1 to 3 groups selected from 
halogen, alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, cyano, nitro, carboxy, alkylenedioxy 
having 1 to 4 carbon atoms and haloalkyl having 1 to 4 carbon atoms, 

the arylaikyl at R 5 is aryl (phenyl and naphthyl) substituted with alkyl having 1 to 4 carbon atoms, . 
the heteroaryl of optionally substituted heteroaryl at R 3 is a 5 or 6-membered heteroaryl ring haying 1 or 2 substit- 
uents selected from hetero atoms of nitrogen atom, sulfur atom and oxygen atom, wherein the substituent Is alkyl 
having 1 to 4 carbon atoms or halogen, 

the alkyl at R 6 and R 7 is a linear or branched chain alkyl having 1 to 4 carbon atoms, 

the optionally substituted amino at R 6 and R 7 may be mono or di-substituted with a substituent selected from alkyl 
having 1 to 4 carbon atoms, acyl having 1 to 4 carbon atoms and benzoyl, 

the alkyl of optionally substituted alkyl at R 5 is a linear or branched chain alkyl having 1 to 6 carbon atoms, wherein 
the substituent includes halogen, alkoxycarbonyl wherein the alkoxy moiety has 1 to 4 carbon atoms and carboxyl 
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group, 

or a pharmaceutical acceptable salt thereof, 

for the production of a medicament for the treatment or prophylaxis of autoimmune disease, psoriasis, atopic 
dermatitis, contact dermatitis, eczematous dermatitis, dermatitis seborrheica, pemphigus, bullous pemphigoid, 
bullous epidermolysis, urtication, sarcoidosis, bronchial asthma, infantile asthma, allergic asthma, endogenous 
asthma, exogenous asthma, dust asthma, chronic asthma, Crohn's disease, ulcerative colitis, interstitial nephritis, 
Goodpasture's syndrome, diabetic nephropathy, polymyositis, idiopathic thrombocytopenic purpura, photoailergic 
sensitivity, Sjogren's syndrome, nephrotic syndrome, or Coeliac disease. 

(10) The use of (9), wherein the diseases are selected from rheumatic arthritis, lupus erythematosus systemic, 
Hashimoto's struma, multiple sclerosis, myasthenia gravis, type I diabetes mellitus, nephrotic syndrome and 
glomerular nephritis. 

(11) The use of (9) or (10), wherein the amide is an inhibitor dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

(12) The pharmaceutical agent of (8), which is an inhibitor on the proliferation of activated lymphocytes. 

(13) The pharmaceutical agent of (8), wherein the inhibitor is dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

(14) The pharmaceutical agent of (8), which is a phosphorylation inhibitor of tyrosine kinase involved in the signal 
transduction in the downstream of a common (J chain that is a receptor subunit common to IL-15 and IL-2 and/or 
a common y chain that is a receptor subunit common to IL-2, IL-4, IL-7, IL-9, IL-13 and IL-15. 

(15) The pharmaceutical agent of (8), which is a cytokine production inhibitor. 

(16) The pharmaceutical agent of (8), which is an IL-2, IL-4, IL-13 or I FN^y production inhibitor. 

(17) The pharmaceutical agent of (8), which is an IL-1, IL-6, IL-12, IL-15, IL-18 or TNF-a production inhibitor. 

(18) The pharmaceutical agent of (8), which is an agent for the prophylaxis or treatment of diseases caused by 
proliferation of lymphocytes. 

(1 9) The pharmaceutical agent of (8), which is an agent for the prophylaxis or treatment of autoimmune disease. 

(20) The pharmaceutical agent of (8), which is an agent for the prophylaxis or treatment of rheumatoid arthritis. 

(21 ) A combination composition comprising the amide compound of the formula 



wherein each symbol is as defined in (1), 

or a pharmaceuticaHy acceptable salt thereof, and one or more pharmaceutical agents selected from an antirheu- 
matic drug, an immunosuppressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug. 

(22) The combination com position, of (21), wherein the antirheumatic drug is selected from a gold compound, 
penicillamine, buciilamine, lobenzarit, actarit and salazosulfapyridine. 

(23) The combination composition of (21 ), wherein the immunosuppressive agent is selected from azathioprine, 
cyclophosphamide, methotrexate, brequinar sodium, deoxyspergualin, mizoribine, 2-morpholinoethyl mycophe- 




(i) 
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nolate, cyclosporin, rapamycin, tacrolimus hydrate, leflunomide, OKT-3, anti TNF-a antibody, anti IL-6 antibody 
and FTY720. 

(24) The combination composition of (21), wherein the steroidal drug is selected from prednisolone, methylpred- 
5 nisolone, dexamethasone and hydrocortisone. 

. (25) The combination composition of (21 ), wherein the nonsteroidal anti-inflammatory drug is selected from aspirin, 
indomethacin, indomethacinfarnesil, diclofenac sodium, alclofenac, amfenac sodium, ibuprofen, ketoprofen, loxo- 
profen sodium, naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, tolufenamic acid, phenylb- 
10 utazone, ketophenylbutazone, piroxicam, tenoxicam and ampiroxicam. 

(26) Use of an amide compound of the formula 



15 



. 20 - « 




X" 

wherein each symbol is as defined in (1 ), 
25 or a pharmaceutically acceptable salt thereof, for the production of an effect enhancer of one or more pharmaceu- 

tical agents selected from an antirheumatic drug, arr immunosuppressive agent, a steroidal drug and nonsteroidal 
anti-inflammatory drug. 

(27) The use of (26), wherein the antirheumatic drug Is selected from a gold compound, penicillamine, bucillamine, 
30 lobenzarit, actarit and salazosulfapyridine. 

(28) The use of (26), wherein the immunosuppressive agent is selected from azathioprine, cyclophosphamide, 
methotrexate, brequinar sodium, deoxyspergualin, mizoribine, 2-morpholinoethyl mycophenoiate, cyclosporin, ra- 
pamycin, tacrolimus hydrate, leflunomide, OKT-3, anti TNF-a antibody, anti IL-6 antibody and FTY720. 

35 

(29) The use of (26), wherein the steroidal drug is selected from prednisolone, methylprednisolone, dexamethasone 
and hydrocortisone. 

(30) The use of (26), wherein the nonsteroidal anti-inflamnatory drug is selected from aspirin, indamethacin, in- 
40 domethacin famesil, diclofenac sodium, alclofenac, amfenac sodium, ibuprofen, ketoprofen, loxoprofen sodium, 

naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, tolufenamic acid, phenylbutazone, ketophe- 
nylbutazone, piroxicam, tenoxicam and ampiroxicam. 

[0012] The present invention aims at providing a synthesized low molecular compound having an inhibitory effect 
45 on the proliferation of activated lymphocytes taking note of IL-15. The inhibitory effect on the proliferation of activated 
lymphocytes taking note of IL-15 means inhibitory effect on activated lymphocytes proliferation dependent on IL-15, 
and embraces an inhibitory effect on the activated lymphocytes proliferation dependent on IL-2, IL-4, IL-7, IL-9 and IL- 
1 3 which are cytokines closely related to IL-15. The present invention also aims at providing a compound which inhibits 
signal transduction from an IL-15 receptor (p chain common to IL-15 and IL-2, and y chain common to IL-2, IL-4, IL-7, 
so il-9, IL-1 3 and IL-1 5), inhibits a path via tyrosine kinase during the process of the signal transduction, and which inhibits 
production of IL-15 and inflammatory cytokines (IL-1 , IL-6, IL-12, IL-15, IL-18, TNF-a and the like) derived by IL-15. In 
addition, the synthesized low molecular compound is able to produce by using a low molecular weight organic com- 
pound to a method known In the field of organic synthetic chemistry. The preferable compounds in the present invention 
are compound (I) and compound (l-e), more preferably the compound (l-a) - compound (l-d). The particularly preferable 
55 compounds are as follows. 

(1 ) N-(3-cyano-4-neopentyloxyphenyl)-1 -(4-f luorophenyl)-3-methy!pyrazole-4-carboxamide, 

(2) N-(3-cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)-5-methylpyrazole-4-carboxamide, 
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(3) N- (3-cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyl)-3,5-dimethylpyra2ole-4-carboxamide, 

(4) N-(3<yano^-neopentyloxyphenyl)0-(4-fluorophenyl)^ 

(5) N-(3-c^ano^-neopentyloxyphenyl)-5K;hloro-1-(4-fluorophenyl)pyrazole-4-cailDoxamide, 

(6) N-(3^ano^-neopentyloxyphenyl)-N-[1-(4-fluorophe^ 

(7) 4-[N-(3-cyano-4-neopentyloxyphenyl)-N-[1-(4-fluoro^ acid, 
. (8) N-(3-cyano-4-piperidinophenyl)-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide ( 

(9) N-[3^ano^-(4-hydroxypiperidino)phenyl]-1^ 

(1 0) N-{3-cyano-4-[4-{2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)pyrazo!e-4-carboxamide, 

(11 ) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-3-methylpyrazoIe-4-carboxamide, 

(12) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl)phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide, 

(13) N43-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxam- 

ide, 

(14) N43-cyano^-[4-(2-hydroxyethyl)piperazin-^ 
ide, 

(15) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-3,5-dimethylpyrazoIe-4-carooxa- 
mide, 

(1 6) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(3-trifluoromethylphenyl)-5-methylpyrazole-4-car- 
boxamide, 

(1 7) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(2,4-difluorophenyl)-5-methylpyrazoie-4-carboxa- 
mide, 

(1 8) N-{3-cyano-4-[4-(2^hydroxyethyl)homopiperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carbox- 
amide, 

(1 9) N-{3-cyano-4-[4-(3-hydroxypropyl)piperazin-t -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxam- 
ide, 

(20) N-{3-cyano-4-{4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)pyrrole-3-carboxamide, 

(21 ) 1 -(4-bromophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yi]phenyl}-5-methylpyrazole-4-carboxamide , 

(22) N-{3-cyano-4-[4-(2-hydroxyethyl)ptperazin-1 -yl]phenyl}-1 -(4-iodophenyl)-5-methylpyrazole-4-carboxamide, 

(23) 1-(4K;hlorophenyl)-N-(3-cyano-4-piperidinophenyl)-5-methylpyrazole-4^arboxamide, 

(24) 1-(4K3hlorophenyl)-N-[3-cyano-4-(4-hydroxypiperidin-1-yl)phenyl]-5-methylpyrazole^-car^ 

(25) 1 -(4-chlorophenyl)-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(26) N-(4-{4-[bis(24iydroxyethyl)amino]piperidi^^^ 
carboxamide, 

(27) 1 -(3,4-dichlorophenyl)-N-[3^ano^-(4rmorpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(28) N^3^ano^(4^oroholinopiperidin-1-yl)phe^^ 

(29) 1-(3^hloro-4-fluorophenyl)-N-[3-cyano^-(4-morohon^ 
mide, 

(30) N-{3^ano^-[4-(2-hydroxyethyl)piperazin-1-yl]phenylH 
boxamide, 

(31 ) N-[3-cyano-4-(4-morphoiinopiperidin-1 -yl)phenyl]-1 -(44rifiuoromethylphenyl)-5-methylpyrazole-4-carboxam- 
ide, 

(32) N^4-[4-bis(2-methoxyethyl)aminopiperidin-1^ 
boxamide 

(33) 1 -(4-chlorophenyl)-N-[3-cyano-(4-morpholinopiperidin-1 -yOphenyllpyrrole-S-carboxamide, 

(34) N^3-bromo-4-(4-moroholinopiperidin-1-yl)pheny^ 

(35) N-[3-bromo^-(4-moroholinopiperidin-1-yl)phe 
mide, 

(36) 1-(4^hlorophenyl)-NM3-cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran^-yl)piperaz 
zole-4-carboxamide, 

(37) N43^yano^[4-(3 ( 4,5,6-tetrahydro-2H^yran-4-yI)piperazin-1-yi]phenyl}-5-methyl-1-(4-tri^ 
nyl)pyrazole-4-carboxamide, 

(38) N^3^ano^4-(3,4,5,6-tetrahydro-2H-pyra^ 
zole-4-carooxamide, 

(39) N-{3K^ano^-[4-(3,4,5,6-tetrahydro-2H-pyra^ 
boxamide, 

(40) 1-(4-chlorophenyl)-N^3<yano^-[4-(3,4,5,64etrahydro^ 
boxamide, 

(41) 1-(3,4^ichlorophenyl)-N^3^ano^4-(3,4,5,6-tetrahydro^ 
pyrazole-4-carboxamide, 
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(42) 1 -(4-chlorophenyl)-N-{3-cyano-4-[4-(3-hydroxypropyl)piperazin-1 -yl]phenyl}-5-methylpyrazole-4-carboxam- 
ide, 

(43) 1 -(3,4-dichlorophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-5-methylpyrazole-4-carboxa- - 
mide, 

(44) 1-(4^hlorophenyl)-N-{3-c^ano-4-[4-(2-hydroxyethyl)piperidin-1-yl]phenyl}-5-methy^ 

(45) 1 -(4-chlorophenyl)-N-(3-cyano-4-{4-[2-(2-hydroxyethoxy)ethyl]piperazin-1 -yl}phenyl)-5-methylpyrazole- 
4-carboxamide, 

(46) 1-(4K;hlorophenyi)-N43-cyano^-(1,4-dio^ 
ide, 

(47) l-(4-bromophenyl)-N-[3-cyano-4-(4-morp^ 

(48) N-[3^ano^-(4-morpholinopiperidino)pheny^^ 

(49) N-[3-cyano-4-(4-morpholinopiperidino)phenyl]-1 -(4-f luorophenyl) pyrrol e-3-carboxamide, 

(50) N^3^ano^-(4-morpholinopiperidin-1-yl)^^ 

(51 ) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-iodophenyl)-5-methylpyrazole-4-carboxamide l 

(52) N-[3K^ano^-(4-morpholinopiperidin-1-yl)phenyl]-1-(4-methoxyphenyl)-5-^ 

(53) 1-(4^:hlorophenyi)-N-[3-cyano-4-(4-thiomo 

(54) 1-(4^hlorophenyl)-5-methyl-N-[4-(4-morpholinopiperidin-1-yl)-3-nltro^ 

(55) 5-methyl-N-[4-(4-morpholinopiperidin-1-yl)-3-nitrophenyl]-1-(4-trifl 
ide, 

(56) N^3-chloro^(4-morphollnopiperidin-1^^ 
ide, 

(57) 1 -(4-chIorophenyl)-N-[3-ethynyl-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(58) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(2-phenylethyl)pyrazole-4-carboxamide, 

(59) 1-(4<:hlorophenyl)-N-[3Ktyano^-(4-m 
ide, 

(60) 1-(4^hlorophenyl)-N-[3K^ano^[4-(2-methoxyetho 
ide, 

(61 ) N-{3-cyano-4-[4-(2-hydroxyethyl)piperidin-1 -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxarnide l .- 

(62) N-[3-cyano-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(4-nitrophenyl)pyra2ole-4-carboxamide, 

(63) 1-(4^romophenyl)-N-{3-cyano-4-[4-(3A 
zole-4-carboxamide, 

(64) N-{3K^ano^-[4-(3A5,6-tetrahydro-2Hi3yran-4-y!)p^ 
pyrazole-4-carboxarnide, 

(65) 1 -(3^hlorophenyi)-N-{3-cyano-4-[4-(3,4,5^ -yl]phenyl}-5-methylpyra- 
zole-4-carboxamide, 

(66) N-{3^yano-4-[4-(3,4,5,6-tetrahydro-2H-pyra^ 
dle-4-carboxamide, 

(67) 1 -(3Kshlorophenyi)-N-[3-cyano-4-(4-mo 

(68) 1-(4^hlorophenyl)-N-[3-chloro^-(4-^ 

(69) N-{3-cyano-4-[4-(3 t 4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-trifiuoromethylphenyl)pyrroIe- 
3-carboxarnide, 

(70) N-[3-c^ano^-(4-moipholinopiperidin-1-yl)phenyl]-1-(44rifluorometh^^ 

(71 ) N43-cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(3,4-dichlorophenyl)pyrrole-3- 
carboxamide, 

(72) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dichlorophenyl)pyrrole-3-carboxamide, 

(73) i-(4^hlorophenyl)-N^-ethynyl-4-[4-^ 
zol e-4-carboxami de, 

(74) 1 -(4-chlorophenyl)-5-methyl-N-{3-(1 -propyne)-4-[4-(3,4,5 f 6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl} 
pyrazole-4-carboxamide, 

(75) 1 -(4-chlorophenyl)-5-methyl-N-[3-(1 -propyne)-4-(4-morpholinopiperidin-1 -yl)phenyl]pyrazole-4-carboxam- 
ide, 

(76) 1-(4^hloraphenyl)-N43-ethenyl-4-[4-(3,^ 
zoIe-4-carboxamide, 

(77) 1 -(4^hlorophenyl)-N-[3-ethenyl-4-(4-morpholinoptperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(78) 1-(4^hlorophenyl)-N-[3-iodo^-(4-morp^ 

(79) N^343romo^[4-(3,4,5,64etrahydro 
zole-4-carboxamide, 

(80) N-{3-ch!oro-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin- 1 -yl]phenyl}-1 -(4-chlorophenyi)-5-methylpyra- 
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zole-4-carboxamide, 

(81) N-{3-chloro-4-[4-(3,4,5,6-tetrahydro-2^ 
boxamide, 

(82) N43-bromo-4-[4-(3,4,5,6-tetrahydro 
boxamide, 

(83) l-(4K;hlorophenyl)-N-[3-cyano-4-(5HTiorpholinopen^ 

(84) 1-(4<hlorophenyl)-N-[3-cyano^-(5H7iorpholinopen^ 

(85) 1-(4^hlorophenyl)-N-[3-cyano-4-(5-morohblinopen^ 

(86) 1-(4^hlorophenyl)-N-[3-cyano-4-(5-morpholinopentylthio)phenyl]pyrrole-3-carto^ 

(87) N-[3-cyano-4-(4-moroholinopiperidin-1-yi)pheny^ 
boxamide, 

(88) N-[3-cyano^-(4HTiorpholinopiperidin-1-yl)phe 

(89) N-{3-cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran^ 
methylpyrazole-4-carboxamide, 

(90) N-{3-cyano-4-[4-(3,4,5,64etrahydro-2H-pyran^ 
ro le-3-carboxam i de , 

(91) 1 -(4^hlorophenyl)-N-[3-cyano-4-(2,2-dimethy^^ 
ide, 

(92) 1-(4^hlorophenyl)-N-[3-cyano-4-(2,2-dimethyl-3-moroholinopropoxy)phenyl]pyirole-3 

(93) N-[3-cyano-4-(2,2-dimethyl-3-moroholinopro^^ 
4-carboxamide, 

(94) N-[3-cyario-4-(2,2-dimethyl-3-morpholinopropoxy^^ 
role-3-carboxamide, 

(95) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-2,5-dimethyl-1 -(3,4-methylenedioxyphenyl) pyrrole-3-car- 
boxamide, 

(96) N-[3-cyano-4-(4-moroholinopiperidin-1-yl)phen^ 
mide, 

(97) N-[3-cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4^^ 

yphenyi)pyrrole-3-carboxamide, .... 

(98) N^3-chloro^-(4-morpholinopiperi 
boxamide, 

(99) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)-5-methylpyrazole-4-carboxam- 
ide, 

(1 00) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)pyrrole-3-caruoxamide, 

(101) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)-2,5-dimethylpyrrole-3-carboxa- 
mide, 

(102) 1-(4-chlorophenyl)-N-[3-cyano-4-(2,2-dimethyl^ 
boxamide, and 

(1 03) 1 -(4-chlorophenyl)-N-[3-cyano-4-(4-morpholinopiperazin-1 -yl)phenyl]-2,5-dimethylpyrrole-3-carboxamide. 

[0013] The substituents represented by each symbol in the present specification are explained in the following. 
[0014] The aryl of substituted ary) at R 1 , R 1a and R 5 means phenyl, naphthyl and the like, wherein the substituent is 
1 to 3 groups selected from halogen (fluorine, chlorine, bromine, iodine), alkyl having 1 to 4 carbon atoms (methyl, 
ethyl, propyl, isopropyl, butyl and the like), alkoxy having 1 to 4 carbon atoms (methoxy, ethoxy, propoxy, isopropoxy, 
butoxy and the like), cyano, nitro, carboxy, alkylenedioxy having 1 to 4 carbon atoms (methylenedioxy, ethylenedioxy, 
propylenedioxy, 1,1-dimethylmethylenedioxy and the like) and haloalkyl having 1 to 4 carbon atoms (fluoromethyl, 
chloromethyl, trifluoromethyl, 2,2,2-trifluoroethyl and the like). The preferable substituent is exemplified by halogen, 
alkyl, alkoxy, haloalkyl, alkylenedioxy and nitro. Examples of substituted aryl include 4-chiorophenyl, 3-chlorophenyl, 
2-chlorophenyl, 3,4-dichlorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 3,4-difluorophenyl, 3-chloro-4-fluorophenyl, 
4-bromophenyl, 4-iodophenyl, 4-methyiphenyl, 4-methoxyphenyl, 4-ethoxyphenyl, 3, 4-dim ethoxy phenyl, 3,4-diethox- 
yphenyl, 4-cyanophenyl, 4-carboxyphenyl, 4-trifluoromethylphenyl, 3-trifluoromethylphenyl, 2-chloro-5-trtfluoromethyl- 
phenyl, 4-nltrophenyl, 3,4-methylenedioxyphenyl, 3,4-ethylenedioxyphenyl and the like. 

[001 5] The arylalkyi at R 1 , R 1 a and R 5 is aryl (phenyl, naphthyl and the like) substituted with alkyl having 1 to 4 carbon 
atoms, and is exemplified by phenylmethyl, 2-phenyl ethyl, 1-phenylethyl, 3-phenylpropyl, 4-phenylbutyl and the like. 
[0016] The heteroaryl of optionally substituted heteroaryl at R 1 , R 1a and R 3 is a 5 or 6-membered heteroaryl ring 
having 1 or 2 substituents selected from hetero atoms of nitrogen atom, sulfur atom and oxygen atom. As the substit- 
uent, alkyl having 1 to 4 carbon atoms, halogen (fluorine, chlorine, bromine and the like) and the like are exemplified. 
Examples thereof include pyrimidyl, 4,6-dimethylpyrimidyl, pyridazinyl, 6-chloropyridazinyl, thienyl, 5-methylthienyl, 



14 




EP1 176 140 B1 

5-chlorothienyl, pyridyl and the like. 

[0017] The heteroarylalkyl at R 1 and R 5 is a 5 or 6-membered heteroaryl ring substituted with 1 : or 2 hetero atoms 
selected from nitrogen atom, sulfur atom and oxygen atom (as defined above), which is substituted with a Iky I having 
1 to 4 carbon atoms. Examples thereof include 2-thienylmethyl, 2-(2-thienyl)ethyl, 3-(2-thienyl)propyl, 2-pyridylmethyl, 
5 3-pyridylmethyl, 4-pyridylmethyl and the like. 

[0018] The cycioalkyl at R 1 and R 5 is a cycloalkyl having 3 to 6 carbon atoms, such as cyclo propyl, cyclobutyl, 
cyclopentyl, cyclohexyl and the like. 

[0019] The alkyl at R 2 t R 2a , R 3 , R 3 *, R 4 * R 6 and R 7 is a linear or branched chain alkyl having 1 to 4 carbon atoms, 
and is exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl and the like, preferably methyl. 
w [0020] The halogen at R 2 , R 3 , R 6 and R 7 is fluorine, chlorine, bromine or iodine. 

[0021] The alkoxy at R 2 , R 3 , R 6 and R 7 is a linear or branched chain alkoxy having 1 to 4 carbon atoms, and is 
exemplified by methoxy, ethoxy, propoxy, isopropoxy, butoxy, terf-butoxy and the like. 

[0022] The optionally substituted amino at R 2 , R 3 , R 6 and R 7 may be mono or di-substituted with a substituent se- 
lected from alkyl having 1 to 4 carbon atoms (as defined above), acyl having 1 to 4 carbon atoms (formyl, acetyl, 
15 propionyl and the like) and benzoyl. Examples thereof include amino, methylamino, dimethylamino, ethylamino, di- 
ethylamino, formylamino, acetylamino, propionylamino and benzoylamino. 

[0023] The alkyl, halogen and optionally substituted amino at R 4 and R 8 are as defined for alkyl, halogen and op- 
tionally substituted amino at R 2 , R 3 , R 6 and R 7 . 

[0024] The alkyl of optionally substituted alkyl at R 5 is a linear or branched chain alkyl having 1 to 6 carbon atoms, 
20 and is exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, fe/T-butyl, pentyl, isopentyl, neopentyl, hexyl and 
the like. Examples of the substituent include halogen (fluorine, chlorine, bromine, iodine), alkoxycarbonyl wherein the 
aikoxy moiety has 1 to 4 carbon atoms (C1 -C4 alkoxy moiety is as defined above) and carboxyl group, and specific 
examples thereof include flu oromethyl, chloromethyl, 2,2,2-trifluoroethyl, 2,2,2-trichloroethyl, methoxycarbonylmethyl, 
ethoxycarbonylmethyl, 2-(methoxycarbonyl) ethyl, carboxy methyl, 2-carboxyethyl and the like. 
25 [0025] The hydroxyalkyl at R s is a linear or branched chain alkyl having 1 to 4 carbon atoms (as defined above), 
which is substituted with hydroxyl group. Examples thereof include hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 
4-hydroxybutyl and the like, preferably 2-hydroxyethyl. 

[0026] . The aminoalkyl at R 5 is a linear or branched chain alkyl having 1 to 4 carbon atoms (as defined above), which 
is substituted with amino. The amino may be substituted with a substituent selected from alkyl having 1 to 4 carbon 

so atoms (as defined above), acyl having 1 to 4 carbon atoms (as defined above) and benzoyl. Examples thereof include 
aminomethyl, 2-aminoethyl, 3-aminopropyl, 4-aminobutyl, dimethylaminpmethyl, diethylaminomethyl, dlpropylami- 

4 " riomethyl, dibutylaminomethyl, 2-dimethylaminoethyl, formylaminomethyl, 2-formylaminoethyl, acetylaminomethyl, 
• 2-acetylaminoethyl, benzoylaminomethyl, 2-benzoylaminoethyl and the like. 

[0027] The aikyl at W and W 1 is a linear or branched chain alkyl having 1 to 4 carbon atoms, and is exemplified by 

35 methyl, ethyl, propyl,, isopropyl, butyl and the like, preferably methyl or ethyl. 

[0028] The hydroxyalkyl at W is an alkyl having 1 to 4 carbon atoms (as defined above) which is substituted with 
hydroxyl group, and is exemplified by hydroxymethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl and the like. 
[0029] The acyloxyalkyl at W is a C1 - C4 alkyl (as defined above) substituted with acyloxy having 1 to 4 carbon 
atoms (formyloxy, acetyloxy, propionyloxy, butyryloxy and the like). Examples thereof include formyloxymethyl, 2-formy- 

40 loxyethyl, acetyloxymethyl, 2-acetyloxyethyl, 3-acetyloxypropyl, 4-acetyloxybutyl, propionyloxymethyl and the like, 
preferably 2-acetyloxyethyi. 

[0030] The aminoalkyl at W is a Ct - C4 alkyl (as defined above) substituted with amino. Examples thereof include 
aminomethyl, aminoethyl, dimethytaminomethyl, diethylaminomethyl and the like. 

[0031] The hydroxycarbonylalkyl at W and W 1 is C1 - C4 alkyl (as defined above) substituted with hydroxycarbonyl. 
45 Examples thereof include hydroxycarbonylmethyl, 2-hydroxycarbonylethyl, 3-hydroxycarbonylpropyl, 4-hydroxycarb- 
onylbutyl and the like, preferably hydroxycarbonylmethyl and 3-hydroxycarbonylpropyl. 

[0032] The alkoxycarbonylaikyl at W, W 1 is a C1 -C4 alkyl (as defined above) substituted with alkoxycarbonyl, wherein 
the alkoxy moiety has 1 to 4 carbon atoms (as defined above). Examples thereof include methoxycarbonylmethyl, 
methoxycarbonylethyl, methoxycarbonylpropyl, methoxycarbonylbutyl, ethoxycarbonylmethyl, propoxycarbonylme- 

so thy I, isopropoxycarbony I methyl, butoxycarbony I methyl and the like, preferably ethoxycarbonylmethyl. 
[0033] The halogen at X and X 1 is fluorine, chlorine, bromine or iodine, preferably chlorine or bromine. 
[0034] The alkyl. at X is a linear or branched chain alkyl having 1 to 6 carbon atoms, and is exemplified by methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl and the like, preferably alkyl having 
1 to 3 carbon atoms, particularly preferably methyl. 

55 [0035] The alkoxy at X is a linear or branched chain alkoxy having 1 to 6 carbon atoms, and is exemplified by methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, terf-butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexyloxy and the 
like, particularly preferably alkoxy having 1 to 3 carbon atoms. 

[0036] The alkenyl at X is a linear or branched chain alkenyl having 2 to 4 carbon atoms, and is exemplified by 
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ethenyl, 1-propenyl, 1-butenyl and the like, particularly preferably ethenyl. 

[0037] The haloalkyl at X is a linear or branched chain haloalkyl having 1 to 4 carbon atoms, and is exemplified by 
fluoromethyl, chloromethyl, bromomethyl, trifluoranethyl, 2-fluoroethyl, 2-chloromethyl, 2,2,2-trifluoroethyl and the like, 
particularly preferably trifluoromethyl. 

[0038] . The alkoxycarbonyl at X and X 1 is an alkoxycarbonyl, wherein the alkoxy moiety has 1 to 4 carbon atoms 
(as defined above). Examples thereof include methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbo- 
nyl, butoxycarbonyl, terf-butoxycarbonyl and the like. 

[0039] The alkynyl at X and X 1 is a linear or branched chain alkynyl having 1 to 4 carbon atoms, and is exemplified 

by ethynyl, 1-propynyl, 1-butynyl and the like, particularly preferably ethynyl. 

[0040] The halogen at X' is fluorine, chlorine, bromine or iodine, preferably chlorine. 

[0041] The alkyl at Y is a linear or branched chain alkyl having 1 to 6 carbon atons, and Is exemplified by methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, terf-butyl, pentyl, isopentyl, neopentyl, hexyl, isohexyl, neohexyl and the like, 
particularly preferably alkyl having 4 to 6 carbon atoms. 

[0042] The hydroxyalkyl at Y is a linear or branched chain C1 - C4 alkyl (as defined above) substituted with hydroxyl 
group. Examples thereof include hydroxymethyl, 2-hydroxy ethyl, 3-hydroxypropyl, 4-hydroxybutyl and the like. 
[0043] The hydroxycarbonylalkyl at Y Is C1 - C4 alkyl (as defined above) substituted with hydroxycarbonyl. Examples 
thereof include hydroxycarbonylm ethyl, 2-hydroxycarbonylethyl, 3-hydroxycarbonylpropyl, 4-hydroxycarbonylbutyl 
and the like. 

[0044] The optionally substituted aminoalkyl at Y is C1 - C4 alkyl (as defined above) substituted with amino, wherein 
the amino may be mono or di -substituted with alkyl having 1 to 4 carbon atoms (as defined above), acyl having 1 to 4 
carbon atoms (as defined above) and benzoyl and the like. Examples thereof include aminomethyl, 2-aminoethyl, 
dimethylaminomethyl, 2-diethylaminomethyl,formylaminomethyl, acetylaminomethyl, 2-formylaminoethyl, 
2-acetylaminoethyl, benzoylaminomethyl and the like. The said amino may form cyclic amine, which may have one or 
two atoms from oxygen atom, sulfur atom and. nitrogen atom in the ring. Examples thereof include pyrrolidine, optionally 
substituted piperidine, homopiperidine, optionally substituted piperazine, optionally substituted homopiperazine, mor- 
pholine and th torn orpho line and the like. Specific examples thereof include piperidinomethyl, 2-piperidinoethyl, mor- 
pholinomethyl, 2-morpholinoethyl, thiomorpholmomethyl, piperazinomethyl, (4-morpholinopiperidin-1-yi)methyl and 
the like. 

[0045] The alkoxy at Y, Y 1 and Y 2 is a linear or branched chain alkoxy having 1 to 6 carbon atoms, and is exemplified 
by methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, tert-butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexy- 
loxy, isohexyloxy, neohexyloxy and the like, preferably alkoxy having 4 to 6 carbon atoms. 

[0046] - The haloalkoxy at Y and Y 1 is a C1 - C4 alkoxy (as defined above) substituted with halogen (as defined above). 
Examples thereof include fluoromethoxy, chloromethoxy, 2-fluoroethoxy, 2,2,2-trifluoroethoxy and the like, preferably 
2,2,2-trifluoroethoxy. 

[0047] The aryloxy at Y and Y 1 is phenyloxy, naphthyloxy and the like, preferably phenyloxy. 

[0048] The cycloalkyloxy at Y and Y 1 is a cycloalkyloxy having 3 to 6 carbon atoms, and is exemplified by cyclopenty- 

loxy, cyclohexyloxy and the like, preferably cyclo hexyl oxy. 

[0049] The hydroxyalkoxy at Y and Y 1 is a linear or branched chain C3-C6 alkoxy substituted with hydroxy. Examples 
thereof include 3-hydroxypropoxy, 1-methyl-i-hydroxyethoxy, 4-hydroxybutoxy, 5-hydroxypentyloxy and 6-hydroxy- 
hexyloxy. 

[0050] The hydroxycarbonylalkoxy at Y is a linear or branched chain CI - C4 alkoxy substituted with hydroxycarbonyl . 
Examples thereof include hydroxycarbonylmethoxy, 2-hydroxycarbonylethoxy, 3-hydroxycarbonylpropoxy and 4-hy- 
droxycarbonylbutoxy. 

[0051] The optionally substituted aminoalkoxy at Y, Y 1 and Y 2 is a linear or branched chain C1 - C6 alkoxy (as defined 
above) substituted with amino. The said amino may have a substituent such as alkyl having 1 to 4 carbon atoms (as 
defined above), acyl having 1 to 4 carbon atoms (as defined above) and benzoyl. The said amino may form cyclic 
amine which may have one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring. Examples 
thereof include pyrrolidine, optionally substituted piperidine, homopiperidine, optionally substituted piperazine, option- 
ally substituted homopiperazine, morpholine and thlomorpholine and the like. Examples thereof Include aminomethoxy, 
aminoethoxy, aminopropoxy, methylaminomethoxy, dimethylaminomethoxy, 2-dimethylaminoethoxy, formylami- 
nomethoxy, acetylaminomethoxy, propionyiaminomethoxy, benzoylaminomethoxy, morpholinomethoxy, 2-morpholi- 
noethoxy, 3-morpholinopropoxy, 2,2-dimethyl-3-morpholinopropoxy, 4-morpholinobutoxy, 5-morpholinopentyloxy, 
6-morpholinohexyloxy, thiomorpholinomethoxy, 2-thiomorpholinoethoxy, 3-thiomorpholinopropoxy, 2,2-dimethyl-3-thi- 
omorpholinopropoxy, 4-thiomorpholinobutoxy, 5-thiomorpholinopentyloxy, 6-thiomorpholinohexyloxy, piperidinometh- 
oxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 2 f 2-dimethyl-3-piperidinopropoxy, 4-piperidinobutoxy, 5-piperidinopenty- 
loxy, 6-piperidinohexyloxy, piperazinomethoxy, 2-piperazlnoethoxy, 3-piperazinopropoxy, 2,2-dimethyl-3-piperazino- 
propoxy, 4-piperazinobutoxy, 5-piperazinopentyloxy, 6-piperazinohexyloxy, 2-pyrrolidinoethoxy, 3-pyrrolidinopropoxy 
and the like. Of these, 2-dimethylaminoethoxy, 4-morpholinobutoxy, 3-morpholinopropoxy, 2-morpholinoethoxy f mor- 
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pholinamethoxy and 2,2-dimethyl-3-morpholinopropoxy are preferable. 

[0052] The alkyithio at Y is that wherein the alkyl moiety has 1 to 6 carbon atoms, and is exemplified by methylthio, 
ethylthio, propylthio, n-butylthio, pentylthio, neo pentylthio, hexylthio and the like. 

[0053] The hydroxyalkylthio at Y is that wherein the alkyl moiety has 1 to 6 carbon atoms. Examples thereof include 
hydroxymethylthio, 2-hydroxyethylthio, 3-hydroxypropytthio, 4-hydroxybutyithio, 5-hydroxypentyithio and 6-hydroxy- 
hexylthio. 

[0054] The hydroxycarbonylalkylthio at Y is that wherein the alkyl moiety has 1 to 4 carbon atoms. Examples thereof 
include hydroxycarbonylmethylthio, 2-hydroxycarbonylethylthio, 3-hydroxycarbonylpropylthio and 4-hydroxycarbonyl- 
butylthio. 

[0055] The optionally substituted aminoalkylthio at Y, Y 1 , Y 2 is that wherein the alkyl moiety has a linear or branched 
chain alkyl having 1 to 6 carbon atoms (as defined above). The said amino is optionally substituted with alkyl having 
1 to 4 carbon atoms (as defined above), acyl having 1 to 4 carbon atoms (as defined above) or benzoyl as a substituent. 
The said amino may form cyclic amine which may have one or two atoms from oxygen atom, sulfur atom and nitrogen 
atom in the ring. Examples thereof include pyrrolidine, optionally substituted piperidine, homopiperidine, optionally 
substituted piperazine, optionally substituted honnopiperazine, morpholine and thiomorpholine and the like. Specific 
examples thereof include aminomethytthio, 2-aminoethylthio, 3-aminopropylthio, 4-aminobutylthio, dimethylami- 
nomethylthio, dlethyiaminomethylthio, 2-dimethylaminoethylthio, 3-dlmethylaminopropylthio, 4-dimethylaminobutylth- 
io, formylaminomethylthio, 2-formylaminoethylthio, acetylaminomethylthio, 2-acetylaminoethy ithio, benzoylami- 
nomethylthio, 2-benzoylaminoethylthio, morpholinomethylthio, 2-morpholinoethylthio, 3-morpholinopropylthio, 4-mor- 
pholinobutylthio.S-morpholinopentylthio, 6-morpholinohexylthio t thiomorpholinomethylthio, 2-thiomorphoiinoethylthio, 
3-thiomorpholinopropylthio, 4-thiomorpholinobutylthio, 5-thiomorpholinopentylthio, 6-thiomorpholinohexylthio, piperid- 
inomethylthio, 2-piperidinoethylthio, 3-piperidi nop ropy Ithio, 4-piperidinobutylthio, 5-piperidinopentylthio, 6-piperidino- 
hexylthio, piperazinomethylthio, 2-piperazinoethy ithio, 3-piperazinopropylthio, 4-piperazinobuty Ithio, 5-piperazi- 
nopentylthio, 6-piperazinohexy Ithio, 2-pyrrolidinoethyfthio and 3-pyrrolidinopropy Ithio. 

[0056] The alkyl at Z 2 and Z 3 is an alkyl having 1 to 4 carbon atoms (as defined above). Examples thereof include 
methyl, ethyl, propyl, iso propyl, butyl, isobutyl, tert- butyl and the like, preferably ethyl. 

[0057] The hydroxy alky I at Z 2 and Z 3 is a C1 - C4 alkyl (as defined above) substituted with hydroxy I group. Examples 
thereof include hydroxym ethyl, 2-hydroxyethyl, 3-hydroxypropyl, 4-hydroxybutyl and the like, preferably 2-hydroxye- 
thyl. 

[0058] The aminoalkyl at Z 2 and Z 3 is a C1 - C4 alkyl (as defined above) substituted with amino. The amino may be 
substituted with alkyl having 1 to 4 carbon atoms (as defined above), acyl having 1 to 4 carbon atoms (as defined 
above) or benzoyl. Examples thereof include aminomethyl, aminoethyl, dimethylaminomethyl, diethylaminomethyl, 
formyiaminomethyl, 2-formylaminoethyl, acetylaminomethyl, 2- acetyl aminoethyl, benzoylaminomethyl and the like. 
[0059] The group at Z 2 , Z 3 Z 23 and Z 38 that forms, together with the adjacent nitrogen atom, cyclic amine which may 
have one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring is cyclic amine selected from 
pyrrolidine, optionally substituted piperidine, homopiperidine, optionally substituted piperazine, optionally substituted 
homopiperazine, morpholine and thiomorpholine. 

[0060] The substituent of the aforementioned optionally substituted piperidine is exemplified by hydroxy; carboxy; 
alkoxycarbonyl wherein the alkoxy moiety has 1 to 4 carbon atoms (as defined above); hydroxyalkyl having 1 to 4 
carbon atoms (as defined above); alkoxyalkoxy wherein the alkoxy moiety has 1 to 4 carbon atoms (methoxymethoxy, 
ethoxymethoxy, propoxymethoxy, butoxymethoxy, 2-methoxyethoxy, 3-methoxy pro poxy, 4-methoxybutoxy and the 
like); carboxyalkylcarbonyioxy wherein the alkyl moiety has 1 to 4 carbon atoms (carboxymethylcarbonyloxy, 2-car- 
boxyethylcarbonyloxy and the like); acyloxy having 1 to 4 carbon atoms (as defined above); benzoyloxy; phenyl; alkylen- 
edioxy having 1 to 4 carbon atoms (methylenedioxy, ethylenedioxy and the like); oxo; amino optionally mono or di- 
substituted with alkyl having 1 to 4 carbon atoms (as defined above), alkoxyalkyl wherein the alkoxy moiety and alkyl 
moiety each have 1 to 4 carbon atoms (methoxymethyl, ethoxymethyl, 2-methoxyethyl, 2-ethoxyethyl and the like) or 
hydroxyalkyl having 1 to 4 carbon atoms (as defined above); cyclic amine selected from piperidine optionally having 
a substituent (hydroxy, alkoxy having 1 to 4 carbon atoms, oxo and the like), morpholine, thiomorpholine, piperazine 
optionally having a substituent (alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon atoms and the like) and 
the like (the said cyclic amine may be N-oxide); morpholinomethyl and the like. Examples thereof include piperidin- 
1-yl, 4-hydroxypiperidin-1 -yl, 4-carboxypiperidin-1 -yl, 4-methoxycarbonylpiperidin-1-yl, 4-ethoxycarbonylpiperidin- 
1-yl, 4-((2-carboxyethyl)carbonyloxy)piperidin-1-yl, 4-benzoyloxypiperidin-1-yl, 4-piperidinopiperidin-1-yl, 4-mor- 
pholinopfperidin-1 -yl, 4-thiomorpholinopiperidin-1 -yl, 4-(N-oxidomorpholino)piperidin-1 -yl, 4,4-ethylenedioxypiperidin- 
1 -yl, 4-oxopiperidin-1-yl, 4-aminopiperidin-1-yl, 4-dimethylaminopiperidin-1 -yl, 4-(N-(2-hydroxyethyl)amino)piperidin- 
1 -yl, 4-(N,N-bis(2-hydroxyethyl)amino)piperidin-1 -yl, 4-(N-(2-hydroxyethyl)-N-methylamino)piperidin-1 -yl, 4-(4-methyl- 
piperazin-1 -yl)piperidin-1 -yl, 4-(N-(2-hydroxyethyl)amino)piperidin-1 -yl, 4-(piperazin-1 -yl)piperidin-1 -yl, 4-(4-(4-acetyl- 
piperazin-1 -yl)piperidine)-1 -yl, 4-phenylpiperidin-1 -yl,4-(N-(2-methoxyethyl)amino)piperidin-1 -yl, 4-(N-(2-methoxye- 
thyl)-N-methylamino)piperidin-1 -yl, 4-(N,N-bis(2-methoxyethyl)amino)piperidin-1 -yl ( 4-methoxymethoxypiperidin-1 -yl, 
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4-(2-methoxyethyl)oxypiperidin-1-yl, 4-(2-hydroxyethyl)piperidin-1-yl, 4-(4-hydroxypiperidin-1-yl)piperidin-1 -yl, 

4- (4-morpholincenethyl)piperidin-1 -yl, 4- (4-methoxypiperidin-1 -yl)piperidin-1 -yl, 4-(4-oxopiperidin-1 -yl)piperidin-1 -yl 
and the like. 

[0061] The substituent of the aforementioned optionally substituted piperazine is exemplified by alkyl having 1 to 4 
carbon atoms (as defined above); carboxyalkyl wherein the alkyl moiety has 1 to 4 carbon atoms (carboxylm ethyl, 
carboxyethyl and the like); hydroxyalkyl having 1 to 4 carbon atoms (as defined above); alkoxyalkyl wherein the alkyl 
moiety and alkoxy moiety have 1 to 4 carbon atoms (as defined above); hydroxyalkoxyalkyl wherein the alkoxy moiety 
and alkyl moiety each have 1 to 4 carbon atoms (hydroxymethoxymethyl, hydroxyethoxyethyl and the like); carboxy; 
alkoxycarbonyl wherein the alkoxy moiety has 1 to 4 carbon atoms (as defined above); alkoxycarbonylalkyl wherein 
the alkoxy moiety and alkyl moiety each have 1 to 4 carbon atoms (as defined above); acyl having 1 to 4 carbon atoms 
(as defined above); acyloxyalkyl wherein the acyl moiety and alkyl moiety have 1 to 4 carbon atoms (as defined above); 
optionally substituted aminoalkyl having 1 to 4 carbon atoms (as defined above); carboxyalkylcarbonyloxy wherein the 
alkyl moiety has 1 to 4 carbon atoms (carboxy methylcarbonyloxy, (2-carboxyethyl)carbonyloxy and the like); heteroar- 
alkyl (C1 - C4 alkyl substituted with heteroaryl such as pyridyl, thienyl, furyl and the like); phenyl substituted with a 
substituent selected from halogen (as defined above), alkyl having 1 to 4 carbon atoms (as defined above) and alkoxy 
having 1 to 4 carbon atoms (as defined above); 3,4,5,6-tetrahydro-2H-pyran-4-yl; 3,4,5,6-tetrahydro-2H-thiopyran-4-yl; 

5- methylisoxazole-4-ylcarbonyl; 2-cyano-3-hydroxyisocrotonoyl and the like. Examples thereof include piperazin-1 -yl, 
4-methylpiperazin-1 -yl, 4-ethylpiperazin-1 -yl, 4-hydroxymethylpiperazin-1 -yl, 4-(2-hydroxyethyl)piperazin-1 -yl, 4-(3-hy- 
droxypropyl)piperazin-1-yl,4-(tert-butoxycato^ 

carbonylethyl)piperazin-1 -yl, 4-(3-ethoxycarbonyipropyl)piperazin-1 -yl, 4-(carboxymethyl)piperazin-1 -yl, 4-(2-carbox- 
yethyl)piperazin-1 -yl, 4-(3-carboxypropyl)piperpzin-1 -yl, 4-((2-carboxyethyi)carbonyloxy)piperazin-1 -yl, 4-(5-methyl- 
isoxazole-4-ylcarbonyl)piperazin-1 -yl, 4-(2-cyano-3- hydroxyisocrotonoyl)piperazin-1 -yl, 4-(dimethylaminomethyl)pip- 
eraztn-1 -yl, 4-(2-dimethylaminoethyl)piperazin-1 -yl, 3,5-dimethyl-4-ethoxycarbonylmethylpiperazin-1 -yl, 3,5-dimethyl- 
4-carboxymethylpiperazin-1-yl, 4-(3-(3-pyridyl)propyl)piperazin-1-yl, 4-(2-(2-hydroxyethoxy)ethyl)piperazin-1-yl, 
4-(2-acetyloxyethyl)piperazin-1-yl, 4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl, 4-(3,4 t 5,6-tetrahydro-2H-thi- 
opyran-4-yl)piperazin-1-yl, 4-(4-chlorophenyl)piperazin-1-yl, 4-(4-fluorophenyl)piperazin-1-yl, 4- (4-methylphenyl)pip- 
erazin-1-yl, 4-(4-methoxyphenyl)piperazin-1-yi, 4-methoxymethylpiperazin-1-yl, 4-(2-methoxyethyl)piperazin-1-yl, 4- 
(3-methoxypropyl)piperazin-1 -yl and the like. 

[0062] The above-mentioned optionally substituted homopiperazine may be substituted with alkyl having 1 to 4 car- 
bon atoms (as defined above) or hydroxyalkyl having 1 to 4 carbon atoms (as defined above). Examples thereof include 
homopiperazine, 4-(hydroxymethyl)homopiperazin-1 -yl, 4-(2-hydroxyethyl)hombpiperazin-1-yl, 4-methylhomopiper- 
azin-1-yl and the like. 

[0063] The optionally substituted saturated heterocycle at Het which contains a hetero atom selected from oxygen 
atom and nitrogen atom is a 5 or 6-membered ring. The substituent of the said heterocycle is exemplified by alkyl 
having 1 to 4 carbon atoms (as defined above), arylalkyl (as defined above) and the like. Examples thereof include 
piperidin-4-yl, 1-methylpiperidin-4-yl, 1-ethylpiperidin-4-yl, 1-benzylpiperidin-4-yl, pyrrol idin-3-y I, 1-methylpyrrolidin- 
3-yl, 1-ethylpyrrolidin-3-yl, 1-benzylpyrrolidin-3-yl, 3,4,5,6-tetrahydro-2H-pyran-4-yl, 2,3,4,5-tetrahydrofuran-3-yl and 
the like. ~ ...... 

[0064] The pharmaceutical^ acceptable salt of the compound of the present invention is exemplified by salts with 
inorganic acid such as hydrochloride, hydrobromate, sulfate, phosphate, nitrate and the like, salts with organic acid 
such as acetate, propionate, succinate, maleate, fumarate, benzoate, citrate, malate, methanesulfonate, benzenesul- 
fonate, p-toluenesulfonate and the like, metal salts such as sodium salt, potassium salt, calcium salt, aluminum salt, 
magnesium salt and the like when carboxy I group is contained, salts with amine such as triethylamine and the like, 
and salts with dibasic amino acid such as lysine and the like. In addition, the compound of the present invention en- 
compasses hydrate (1 hydrate, 1/2 hydrate, 3/4 hydrate, 1/4 hydrate and the like), solvates and the like. The compound 
of the present invention further encompasses N-oxide compound. 

[0065] When the compound of the present invention has a geometric isomer, the present invention encompasses 
cis compound, trans compound and mixtures thereof. When the present invention contains one or more asymmetric 
centers in a molecule, various optical isomers exist. The present invention also encompasses optical isomers, race- 
mates, diastereomers and mixtures thereof. 

[0066] The compound of the present invention can be produced by the following methods. 
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Method 1 : The compound (I) of the present invention can be produced by the following method. 
[0067] 



10 



15 




(H) (I) * 



wherein each symbol is as defined above. 

[0068] The compound (II) and compound (III) are condensed by the following three methods. 

25 

(1) The compound (II) is converted to acid halide by a conventional method using a halogenating agent such as 
thionyl chloride and the like. The acid halide is condensed with compound (Ml) in a suitable solvent (dichlorometh- 
ane, dichloroethane, chloroform and the like) in the presence of a base (triethylamine, pyridine, sodium methoxide, 
sodium ethoxide, sodium hydroxide, potassium hydroxide, sodium acetate and the like) at a temperature of from 

30 -20°C to the refluxing temperature of a solvent for 30 min to 12 h to give compound (I). In this reaction, the base 

to be used can be used as a solvent. 

(2) The compound (II) is condensed with compound (Hi) as necessary in a suitable solvent (dimethylform amide, 
dimethyl sulfoxide, methanol, ethanol, isopropyi alcohol, butanol and the like) in the presence of a condensing 
agent (1 ,3-dicyciohexylcarbodiimide, 1 -ethyl-3-(3-dimethylaminopropyl)caroodiimide, carbpnyldiimidazole and the 

35 like) or condensed with compound (HI) in a suitable solvent (dimethylformamide, dimethyl sulfoxide and the like) 

in the presence of phosphoric acid ester such as diethyl cyanophosphate and the like and base (triethylamine, 
pyridine and the like) to give compound (I). The reaction temperature is generally from 0°C to 100°C and the 
reaction time is generally from 30 min to 24 h. The reaction using a condensing agent can be carried out in the 
presence of 1 -hydroxybenztriazole and the like as necessary. 

40 (3) The compound (II) is converted to lower alcohol ester (methyl ester, ethyl ester and the like) or carbonate (mixed 

acid anhydride with methyl chlorocarbonate, ethyl chlorocarbonate and the like), and condensed with compound 
(HI) in a suitable solvent (methanol, ethanol, isopropyi alcohol, butanol, ethylene glycol, tetrahydrofu ran, toluene, 
nitrobenzene or a mixed solvent thereof and the like) or without solvent in the presence of a base (triethylamine, 
pyridine, sodium methoxide, sodium ethoxide, sodium hydroxide, potassium hydroxide and the like) at a temper- 

45 ature of from room temperature to the refluxing temperature of a solvent for 1-24 h to give compound (I). 

[0069] When W of compound (III) is hydrogen in this' reaction, a protecting group generally used in the organic 
synthetic chemistry, such as ferf-butoxycarbonyl group, 9-fluorenylmethoxycarbonyl group, benzyloxycarbonyl group 
^and the like, can be also used for the reaction. 
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Method 2: A compound (I) wherein W is hydroxyalkyl, alkyl, acyioxyalkyl, aminoalkyl, hydroxycarbonylalkyl or 
alkoxycarbonylalkyl [compound (I-2)] can be produced by the following method. 

[0070] 



q^R 2 
R 1 -Nj H x 

(M) X* 



wherein W a is alkyl, hydroxyalkyl, acyioxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonylalkyl, Hal is halogen 
such as chlorine, bromine, iodine and the like, and other symbols are as defined above. 

[0071] The compound (I-2) can be obtained by reacting compound (1-1) with compound (IV) in a suitable solvent 
(dimethylformamide, dimethyl sulfoxide, benzene, toluene, xylene, hexane, tetrahydrofuran, diethyl ether, methanol, 
ethanol, isopropyl alcohol, tert-butyl alcohol and the like) in the presence of a base (sodium hydride, sodium hydroxide, 
potassium hydroxide, potassium carbonate, sodium carbonate, sodium methoxide, sodium ethoxide, triethylamine and 
the like) at a temperature of from -20°C to 1 00°C for 30 min to 24 h. 

Method 3: A compound (I) wherein R 1 is arylalkyl, heteroarylalkyl orcycloalkyl [compound (I-4)] can be produced by 
the following method. 

[0072] 




wherein R 1b is arylalkyl (same as arylalkyl at R 1 ), heteroarylalkyl (same as heteroarylalkyl at R 1 ) orcycloalkyl (same 
as cycloalkyl at R 1 ) and other symbols are as defined above - 

[0073] The compound (I-3) is reacted with compound (V) in a suitable solvent (dimethylformamide, dimethyl sulfoxide, 
benzene, toluene, xylene, tetrahydrofuran, diethyl ether, methanol, ethanol, isopropyl alcohol, tert-butyl alcohol and 
the like) in the presence of a base (sodium hydride, sodium hydroxide, potassium hydroxide, potassium carbonate, 
sodium carbonate, sodium methoxide, sodium ethoxide, triethylamine and the like) at a temperature of from -20°C to 
1 00°C for 30 min to 24 h to give compound (I-4). 
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Method 4: A compound (I) wherein Y is optionally substituted alkoxy, aryloxy, cycloalkyloxy, hydroxyaikoxy, 
hydroxycarbonylalkoxy, optionally substituted aminoalkoxy, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, 
optionally substituted aminoalkylthio or a group N(Z 2 )(Z 3 ) [compound (I-6)] can be produced by the following method. 

[0074] 



w (ni-a) 




(1-6) * 



wherein Y a is optionally substituted alkoxy, aryloxy, cycloalkyloxy, hydroxyaikoxy, hydroxycarbonylalkoxy, optionally 
substituted aminoalkoxy, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally substituted aminoalkylthio or 
a group N(Z 2 )(Z 3 ) (wherein Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, 
or form cyclic amine together with the adjacent nitrogen atom) and other symbols are as defined above. 
[0075] The compound (1-5) can be obtained by reacting and treating compound (II) and compound (II l-a) in the same 
manner as in Method 1 . 

[0076] The compound (I-5) is reacted with H-Y a in a suitable solvent (dimethyl sulfoxide, dimethylforrnamide, dichlo- 
romethane, chloroform and the like) in the presence of a base (triethylamine, pyridine and the like) at a temperature 
of from 0°C to the refluxing temperature of the solvent to be used for 30 min to 24 h to give compound (I -6). It is possible 
to use an excess H-Y a instead of the base for the reaction. 

Method 5: A compound (I) wherein X is alkenyl or alkynyl [compound (I-8)] can be also produced by the following 
method. 

[0077] 

P 1 — X a 

or 
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(1-7) X (i-g) X' 



wherein P 1 is a protecting group of triple bond such as trimethylsilyl and the like, X a is alkynyl such as acetylene and 
the like, M is metal such as tin and the like or boron, X b is aikenyl such as vinyl and the like, n is an integer of 3 or 4, 
X c is alkynyl such as acetylene and the like or aikenyl such as vinyl and the like, and other symbols are as defined above. 
[0078] The compound (I-7) is subjected to Sonogashira coupling reaction in the presence of a palladium catalyst 
(bis(triphenylphosphine)palladium dichloride ortetrakis(triphenylphosphine)palladium and the like) using alkyne such 
as trimethylsilylacetylene and the like, Suzuki coupling reaction using alkenylborane (vinylborane and the like) or Stille 
coupling reaction using alkenyltin (tetravinyltin and the like) to give compound (I-8). In the Sonogashira coupling reac- 
tion, compound (I-7) and compound P 1 -X a can be reacted in the presence of a tetrakis(triphenylphosphine)palladium 
or bis(triphenylphosphine)pailadium dichloride and cuprous iodide as a catalyst, wherein the solvent to be used is 
exemplified by triethyiamine,. diethylamine, piperidine and the like. The reaction temperature is generally from room 
temperature to the refluxing temperature of the solvent, and the reaction time is generally 1 -24 h. After the Sonogashira 
coupling reaction, by reacting under moderate alkaline conditions using potassium carbonate, sodium hydroxide and 
the like in an alcohol solvent such as methanol and the like at a temperature of from room temperature to the refluxing 
temperature of a solvent for 1 -24 h, a compound (I-8) wherein X c Is alkynyl (acetylene and the like) can be obtained. 
[0079] In the Stille coupling reaction, compound (I-7) is reacted with alkenyltin (tetravinyltin and the like) using tetrakis 
(triphenylphosphine)pailadium and the like as a catalyst to give compound (I-8) wherein X c is aikenyl (vinyl and the 
like). The solvent to be used is benzene, toluene, tetrahydrofuran, dimethylformamide, N-methylpyrrolidone and the 
like. Where necessary, an additive such as lithium chloride and the like, or a base such as "triethyiamine, diisopropyl- 
ethylamine and the like is used. The reaction temperature is generally from room temperature to the refluxing temper- 
ature of a solvent, and the reaction time is generally 1 -24 h. 
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Method 6: A compound (I) wherein W is hydrogen [compound (1-1)] can be also produced by the following method. 
[0080] 



10 



15 



20 



25 




(M ) 



30 - 

wherein each symbol is as defined above. 

[0081] The compound (VI) and compound (VII) are subjected to Friedel-Craft reaction in a suitable solvent (tetrahy- 
drofuran, diethyl ether, ethylene glycol dimethyl ether, dimethylformamide, dimethyl sulfoxide, methylene chloride, chlo- 
roform, dichloroethane, acetonitrile, nitromethane, carbon disulfide and the like) or without solvent where necessary 
35 jn the presence of an acid catalyst (aluminum chloride, aluminum bromide, titanium tetrachloride and the like) at a 
temperature of from -20°C to 100°C for 30 min to 24 h to give compound (VIII). The compound (VIII) is subjected to 
Schmidt reaction in a suitable solvent (benzene, toluene, xylene and the like, preferably benzene) using a strong acid 
(sulfuric acid, trifluoroacetic acid and the like) and sodium azide at a temperature of from -20° C to the refluxing tem- 
perature of the solvent for 1 -24 h to give compound (1-1 ). 

40 
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Method 7: The compound (1-1) can be also produced by the following method. 
[0082] 




(DC) (XI) 
Beckmann 



rearrangement 




(1-1) * 

wherein Lv is hydrogen or arylsulfonyl group such as benzenesulfonyl and the like, and other symbols are as defined 
above. 

[0083] The compound (IX) and compound (X) are reacted in a suitable solvent (water, methanol, ethanol or a mixed 
solvent thereof and the like) in the presence of a base (sodium carbonate, potassium carbonate, sodium hydroxide, 
potassium hydroxide, sodium acetate, triethyiamine and the like) at a temperature of from -20°C to 1 00°C for 1 -24 h 
to give compound (XI). The compound (XI) is subjected to Beckmann rearrangement reaction in a suitable solvent 
(water, dimethyl sulfoxide, dimethylformamide, benzene, toluene, xylene or a mixed solvent thereof and the like) at a 
temperature of from room temperature to the . refluxing temperature of a solvent for 1 -24 h to give compound (1-1 ). 
[0084] Method 8: When the compound of the present invention has a hydroxyl group, the corresponding ester com- 
pound can be obtained by subjecting the compound to condensation generally used in the field of organic synthetic 
chemistry with a carboxylic acid compound, an acid halide compound or an acid anhydride compound. When the 
compound of the present invention has a carboxyl group, the corresponding ester compound can be obtained by 
subjecting the compound to condensation generally used in the field of organic synthetic chemistry with an alcohol 
compound or phenol compound. Furthermore, when the compound of the present invention has an ester group, the 
corresponding carboxylic acid compound can be obtained by subjecting the compound to hyciroiysis by a conventional 
method with an acid (hydrochloric acid, sulfuric acid and the like) or a base (sodium hydroxide, potassium hydroxide 
and the like). When the compound of the present invention has an amino group, the compound can be N-alkylated or 
" N-acylated by a conventional method in the presence of a base (triethyiamine, pyridine and the like) using an alkyl 
halide or acyl halide. When the compound of the present invention has a hydroxyl group, the compound can be con- 
verted to carbonyl group or aldehyde group by oxidation known in the field of organic synthetic chemistry using chromic 
acid-sulfuric acid, chromium oxide (Vl)-sulfuric acid-acetone (Jones reagent), chromium oxide (Vl)-pyridine complex 
(Collins reagent), dichromate (sodium dichromate, potassium dichromate and the like) -sulfuric acid, pyridinium chlo- 
rochromate (PCC), manganese dioxide, dimethyl sulfoxide-electrophilic activating reagent (dicyclohexylcarbodiimide, 
acetic anhydride, phosphorus pentaoxide, sulfur trioxide-pyridine complex, anhydrous trifluoroacetic acid, oxalyl chlo- 
ride, halogen), sodium hypochlorite, potassium hypochlorite, sodium bromite and the like. 
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Method 9: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with aikyl at 
the 3-position, with hydrogen or alkyl at the 5-posiiton and with carboxy group at the 4-position [compound (11-1)1 can 
be produced by the following method. 

[0085] 

(xm) 

R\ COR b R 1 -NHNH 2 ' N^* b 
EtO COOR e /^COOR" 

(xn> (xiv) 



hydrolysis 




(H-l) 



wherein R a is hydrogen or alkyl having 1 to 4 carbon atoms, R b and R c are each alkyl having 1 to 4 carbon atoms, and 
other symbols are as defined above. 

[0086] The compound (XI I) and compound (XIII) are reacted in a suitable solvent (water, methanol, ethanoi, isopropyl 
alcohol, butanol, ethylene glycol or a mixed solvent thereof) at a temperature of from room temperature to the refluxing 
temperature of a solvent for 1 -24 h to give compound (XIV). 

[0087] The compound (XIV) is reacted in a suitable solvent (water, methanol, ethanoi or a mixed solvent thereof) 
using an acid (hydrochloric acid, sulfuric acid and the like) or an alkali (sodium hydroxide, potassium hydroxide and 
the like) at a temperature of f rom.room temperature to the refluxing temperature of a solvent for 1 -1 2 h to give compound 
(H-1). 

[0088] The compound (XII) can be produced according to J. Chem. Soc. Perkin Trans I), p. 1875 (1988). 
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Method 10: A compound (I I) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with hydrogen 
or an alkyl at the 3-position, with carboxyl group at the 4-position, and with amino at the 5-position [compound (II-3)] 
can be produced by the following method. 

[0089] 



10 



20 



.25 



R H CN 

EtO COOR e 



(xm) 

Rl - NHNH * r r'VY' 



(XV) 
hydrolysis 



(XVI) 



R — N 



L T 



cn-3) 



30 



35 



wherein each symbol is as defined above. 

[0090] The reaction of compound (XV) and compound (XIII) and hydrolysis of- compound (XVI) can be conducted 
under the same reaction condition as in Method 9. 

Method 1 1 : A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with alkyl at, 
the 3-position, with carboxyl group at the 4-position, and with amino at the 5-position [compound (H-2)] can be produced 
by the following method. 

[0091] 



40 



45 



50 



55 



(Xffl) 



NC COR b 
EtO COOR e 

(XVH) 
hydrolysis 



R — NHNH2 



R'-N 



/^COOR c 



H Z N 

(xvm) 



H 2 N 

(n-2) 



COOH 
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wherein each symbol is as defined above. 

[0092] The reaction of compound (XVII) and compound (XIII) and hydrolysis of compound (XVIII) can be conducted 
under the same reaction condition as in Method 9. 

Method 12: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with hydrogen 
or alkyl at the 3-position, with carboxyl group at the 4-position, and with hydroxyl group at the 5-position [compound 
(II-4)] can be produced by the following method. 

[0093] 

(xni) 

R\ COOR d R 1 -NHNH 2 jS'** 

EtO COOR c /^COOR c 

HO 

(XDC) (XX) 
hydrolysis N -R° 



HO >-^COOH 
(D-4) 



wherein R d is alkyl having 1 to 4 carbon atoms and other symbols are as defined above. 

[0094] The reaction of compound (XIX) and compound (XIII) and hydrolysis of compound (XX) can be conducted 
under the same reaction condition as in Method 9. 
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Method 13: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with hydrogen 
or alkyl at the 3-position, with alkyl at the 5-position, and with carboxyl group at the 4-position [compound (II-5)] can 
be produced by the following method. 

[0095] 



R a CO 

R^O^COOR 0 



(xm) 

R 1 — NHNH 2 



N 



— N jf' 



R 8 



coor c 



(XXI) 



(xxn) 



hydrolysis Nv^R 8 

*" R,_N vX 

R 

(n-5) 



wherein each symbol is as defined above. 

[0096] The reaction of compound (XXI) and compound (XIII) and hydrolysis of compound (XXII) can be conducted 
under the same reaction condition as in Method 9. 

Method 14: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with hydrogen 
or alkyl at the 3-position, with carboxyl group at the 4-position, and with amino at the 5-position [compound (II-2*)] can 
be produced by the following method. 

[0097] ....... . 



(xm) 

R 8 v COR b R 1 -NHNH 2 

)=K * 

EtO CN 

(xxm) 



R 1 — N 




HaN 
(XXIV) 



R B 



CN 



hydrolysis N^^" & 

H 2f P C °° H 



(n-2') 
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wherein each symbol is as defined above. 

[0098] The compound (XXIII) and compound (XIII) are reacted in a suitable solvent (water, methanol, ethanol, pro- 
panol, butanol, ethylene glycol or a mixed solvent thereof) at a temperature of from room temperature to the refluxing 
temperature of a solvent for 1-24 h to give compound (XXIV) and the compound (XXIV) is treated by a conventional 

5 method with an acid (hydrochloric acid, sulfuric acid and the like) or an alkali (sodium hydroxide, potassium hydroxide 
and the like) in a suitable solvent (water, methanol, ethanol or a mixed solvent thereof) to give compound (II-2'). 
[0099] Method 15: A compound (II) having substituted amino can be obtained as follows. The carboxyl group of 
compound (II-2) is protected with a suitable protecting group and reacted with halogenated alkyl in the presence of a 
base (triethylamine, pyridine and the like), or subjected to reductive N-alkylation with alkylaldehyde in an organic acid 

10 (preferably formic acid), followed by deprotection to give a compound having mono or di-substituted amino. The com- 
pound (II-2) can be also obtained by hydrolysis after the above-mentioned N-alkylation of compound (XXIV). 

Method 16: A compound (II) having a pyrazole ring wherein Q is nitrogen atom, which ring is substituted with chlorine 
at the 5-position, with hydrogen or alkyl at the 3-position, and with carboxyl group at the 4-position [compound (II-6)] 
15 can be produced by the following method. 

[0100] 



20 



25 



30 



35 



40 



chlorinating 
:N^R tt agent .N^** 

^XOOR c r^cooR? 

CI 

(XXV) (XXVI) 



hydrolysis N^ R " 

— - k'-oc 

,,/^COOH 
CI 

(n-6) 



wherein each symbol is as defined above. 

[0101] The compound (XXV) is reacted with chlorinating agent (sulfuryl chloride and the like) in a suitable solvent 
(toluene, benzene, n-hexane or a mixed solvent thereof), at a temperature of from room temperature to the refluxing 
temperature of a solvent for 1-24 h to give compound (XXVI). The compound (XXVI) is hydrolyzed according to a 
45 conventional method using an acid (hydrochloric acid, sulfuric acid and the like) or an alkali (sodium hydroxide, potas- 
sium hydroxide and the like) to give compound (II-6). 
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Method 20: A compound (II) having a pyrrole ring wherein Q is C-R 4 where R 4 is hydrogen, which ring is substituted 
with carboxyl group at the 3-position, and unsubstituted at the 2- and 4-positions [compound (II-8) can be produced 
by the following method. 

5 [0108] 

(XXXIV) 

w MeO 



20 



25 



40 



45 



50 



(xxxm) 



oxidation 
R 



CHO 
(XXXV) 



:ooh 
<n-8) 



30 wherein each symbol is as defined above. 

[0109] The compound (XXXIII) and compound (XXXIV) are reacted in a suitable solvent (diethyl ether, dimethyl ether, 
n-hexane or a mixed solvent thereof) at a temperature of from room temperature to the refluxing temperature of a 
solvent for 1-24 h to give compound (XXXV). The compound (XXXV) is subjected to oxidation with an oxidizing agent 
(manganese dioxide, potassium permanganate, peroxidase (hydrogen peroxide, m-chloroperbenzoic acid etc.) and the 

35 like), in the presence of a base (sodium hydroxide, potassium hydroxide, triethylamine, pyridine and the like) to give 
compound (11-8). 

[0110] The compound (XXXIII) can be also obtained according to the method described in Synthetic Communica- 
tions, vol. 13, No. 9, pp. 741-744 (1983). The compound (XXXV) can be also obtained according to the method de- 
scribed in Synthetic Communications, vol. 24, No. 13, p. 1855 (1994). 



Method 21 : The compound (XXXV) can be also produced by the following method. 
[0111] 




"CHO 
(XXXV) 

wherein each symbol is as defined above. 
55 [01 1 2] The compound (XXXVI) is reacted with trifluoromethanesulfonic acid in a suitable solvent (methylene chloride, 
chloroform, dichloroethane, benzene, toluene, xylene and the like) at a temperature of from room temperature to the 
refluxing temperature of a solvent for 1 -24 h to give compound (XXXV). 
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Method 22: The compound (XXXVI) can be produced by the following method. 
[0113] 



10 



15 



MeO 

i 

MeO 
(XXXVII) 



sO 

<5 



(XXXIV) 
R 1 -NH 2 



(xxxvni) 



20 



formyla-tion Vstw 

— K'-Np 

OHC 



25 



30 



(XXXVI) 



wherein each symbol is as defined above. 

[0114] The compound (XXXVII) and compound (XXXIV) are reacted in a suitable solvent (diethyl ether, dimethyl 
ether, n-hexane or a mixed solvent thereof) at a temperature of from room temperature to the refluxing temperature of 
a solvent fori -24 h to give compound (XXXVI 1 1). The compound (XXXVIII) is reacted with phosphorus oxychloride 
using Vilsmeier reaction in the presence of N,N-dimethy!forrnamide or in the presence of N-methylformanilide at a 
temperature of from room temperature to 100°C for 1-24 h to give compound (XXXVI). 
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Method 23: A compound (II) having a pyrrole ring wherein Q is C-R 4 , which ring is substituted with alkyl at both the 
2- and 5-positions, carboxyl group at the 3-position, and unsubstituted at the 4-position [compound (II-9)] can be 
produced by the following method; 

[0115] 



(XXXIV) 




(xxxvn) (xxxvm) 




COOH 



(XXXK) (II-9) 



wherein R h and R' are each alkyl having 1 to 4 carbon atoms and other symbols are as defined above. 
[0116] Utilizing the pyrrole synthetic method of Paal-Knorr, compound (XXXVII) and compound (XXXIV) are con- 
densed in N.N-dimethylformamide or without solvent in the presence of an acid catalyst (hydrochloric acid, sulfuric 
acid and the like) where necessary at a temperature of from-20°C to 100°C for 1-24 h to give compound (XXXVIII). 
Thefonmylation of compound (XXXVIII) and oxidation of compound (XXXIX) can be conducted under the same reaction 
condition as in Method 20. 
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Method 24: The compound (II-9) can be also produced by the following method. 
[0117] 



Rl r 

CH3COCI 

10 



R h 




R , R 1 COCH 3 



(XL) (XII) 



— R 1. 

20 



R h 



. XX>OH 
R' 



2 5 (n-9) 

wherein each symbol is as defined above. 

[0118] The compound (XL) is subjected to Friedel-Craft reaction in a suitable solvent (tetrahydrofuran, dioxane, 
30 diethyl ether, dichloromethane, dichloroethane, chloroform, ethylene glycol dimethyl ether, acetonitrile, nitromethane, 
carbon disulfide or a mixture thereof) or without solvent in the presence of an acid catalyst (aluminum chloride, aluminum 
bromide, titanium chloride and the like) at a temperature of from -20°C to 1 00°C for 30 min to 24 h to give compound 
(XLI). Utilizing the Halofom reaction, the compound (XLI) is treated with an alkali (sodium hydroxide, potassium hy- 
droxide and the like) and a halogenating agent (bromine, chlorine, sodium (potassium) hypochlorite, sodium (potassi- 
35 urn) hypobromite and the like) in a suitable solvent (water, methanol, ethanol, 1 -propanol, 2-propanol, terf-butyl alcohol, 
tetrahydrofuran,. dioxane or a mixture thereof and the like) at a temperature of from -20°C to 1 00°C for 30 min to 24 h 
to give compound (II-9). 

Method 25: A compound (III) wherein W is hydrogen [compound (111-1)] can be produced by the following method. 

40 

[0119] 



50 





Y ' **Y 

X* X* 

(XLn) (m-i) 

wherein each symbol Is as defined above. 

[0120] The compound (XLII) is subjected to reduction generally used in the field of organic synthetic chemistry, such 
as a method comprising treating with dilute hydrochloric acid or a catalytic amount of ammonium chloride in a suitable 
solvent (water, methanol, ethanol, propanol, butanoi, ethylene glycol or a mixed solvent thereof and the like) using iron 
powder or tin chloride as a catalyst; a method comprising treating with a catalytic amount of iron chloride and hydrazine; 
catalytic reduction by hydrogenation in the presence of a catalyst such as nickel, palladium, platinum and the like; Birch 
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reduction using alkali metal such as sodium, lithium and the like in liquid ammonia, and the like to give compound (III- 
1). The reaction temperature is generally from room temperature to the refluxing temperature of a solvent and the 
reaction time is generally 1 -24 h. 

5 Method 26: The compound (II 1-1) can be also produced by the following method. 

[0121] 

10 



15 



30 



35 



40 




wherein each symbol is as defined above. 

20 [0122] Utilizing the Schmidt reaction, compound (XLIII) is treated with sodium azide and a strong acid (sulfuric acid, 
trifluoroacetlc acid and the like) in a suitable solvent (water, methanol, ethanol, propanol, butanol, tert-butyl alcohol, 
ethylene glycol, benzene, toluene or xylene, preferably benzene) at a temperature of from room temperature to the 
refluxing temperature of a solvent for 1 -24 h , or reacted with triethylamine and diphenylphosphonyl azide in a suitable 
solvent (methanol, ethanol, isopropyl alcohol, butanol or tert-butanol, preferably tert-butanol) at a temperature of from 

25 room temperature to the refluxing temperature of a solvent for 1 : 24 h, followed by treatment with an acid (hydrochloric 
acid, sulfuric acid and the like) to give compound (111-1). 

Method 27: A compound (XLII) wherein X' is hydrogen, X is halogen substituted at the 3-position, and Y is alkoxy 
substituted at the 4-position can be produced by the following method. 



[0123] 

Hal 

(xuv) (xm-i) 



wherein R is alky! having 1 to 6 carbon atoms and other symbols are as defined above. 

[0124] 4-Nitrophenol is reacted with haloalkyl in a suitable solvent (water, dimethyl sulfoxide, dimethylformamide, 
toluene, methanol, ethanol, tetrahydrofuran or a mixed solvent thereof and the like) in the presence of a base (sodium 
hydroxide, sodium hydride, sodium methoxide, sodium ethoxide, butyl lithium, butylmagnesium chloride and the like) 
45 at a temperature of from -20°C to the refluxing temperature of a solvent for 1-24 h to give compound (XLIV). The 
compound (XLIV) is reacted with halogen (chlorine, bromine and the like) at a temperature of from -20°C to room 
temperature for 1-24 h to give compound (XLII-1). The compound (XLII-1) can be also obtained by halogenating 4-ni- 
trophenol, followed by alkylatlon under the above-mentioned reaction conditions. 

50 
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Method 28: A compound (XLII) wherein X' is hydrogen, X is cyano substituted at the 3-position, and Y is halogen 
substituted at the 4-position can be produced by the following method. 

[0125] 



10 




(XLY) (XLVI) (XLII-2) 



wherein each symbol is as defined above. 

[0126] The compound (XLV) is treated with a halogenating agent (thionyl chloride and the like) to convert to an acid 
halide, and reacted with aqueous ammonia at a temperature of from -20°C to room temperature for 30 min to 24 h to 
20 give compound (XLVI). The compound (XLVI) is reacted with toluenesulfonic chloride in the mixed solvent of pyridine- 
dimethylformamide at a temperature of from room temperature to 1 00 °C for 1 -24 h to give compound (XLII-2). 
[01 27] The compound (XLII-2) can be also produced by reacting compound (XLV) in the presence of a phosphorus 
pentachloride and toluenesulfonamide at a temperature of from room temperature to 200°C for 30 min to 12 h and 
treating with a base such as pyridine and the like at a temperature of from 0°C to 40°C for 1 -24 h. 

25 

Method 29: A compound (XLII) wherein Y is alkoxy, hydroxyalkoxy, hydro xycarbonylalkoxy, optionally substituted 
aminoalkoxy, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally substituted aminoaikylthio or a group N 
(Z^Z 3 ) can be produced by the following method. 

so [0128] 



(XLvn) 



35 




(XLH-3) (XIH-4) 

wherein Y a is alkoxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substituted aminoalkoxy, alkylthio, hydroxy- 
45 alkylthio, hydroxycarbonylalkylthio, optionally substituted aminoaikylthio or a group N (Z 2 ) (Z 3 ), and other symbols are 
as defined above. 

[01 29] The compound (XLII-3) is reacted with compound (XLVI I) in a suitable solvent (chloroform, acetonitrile, water, 
methanol, ethanol, tetrahydrofuran, diethyl ether, dimethylformamide, dimethyl sulfoxide or a mixed solvent thereof 
and the like) or without solvent in the presence of a base (sodium hydroxide, sodium methoxide, sodium ethoxide, 

so sodium hydride, butyllithium and the like) at a temperature of from-20°C to 1 00°C for 1 -24 h to give compound (XLII-4). 
[0130] A compound (XLII-4) wherein Y a is hydroxyalkoxy or hydroxyalkylthio, which is obtained by this method, can 
be converted to compound (XLII-4) wherein Y a is aminoalkoxy or aminoaikylthio by treating its hydroxyl group with a 
halogenating agent such as thionyl chloride and the like, methanesulfonyl chloride or p-toluenesuffonyl chloride etc. 
to give the corresponding halogenated compound or surfonyl compound, which is then subjected to the same reaction 

55 and treatment with HNfZ 2 ) (Z 3 ) as in the above-mentioned method. 
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Method 30: A compound (XLII) or compound (XLIII) wherein X is cyano can be produced by the following method. 
[0131] 




(XLVHI) (XLIX ) 



wherein G is nitro or carboxy and other symbols are as defined above. 

[0132] The compound (XLVHI) is reacted with a cyanide agent (sodium cyanide, potassium cyanide, cuprous cyanide 
and the like) in a suitable solvent (water, methanol, ethanol, propanol, ethylene glycol, dimethyl sulfoxide, dimethylfor- 
mamide or a mixed solvent thereof and the like) at a temperature of fron room temperature to 1 00°C for 1 -24 h to give 
compound (XLIX). The compound (XLIX) can be also produced by using a tetrakis(phenylphosphine)palladium catalyst 
and a cyanating agent such as zinc cyanide and the like. 

Method 31: A compound (III) wherein W is alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or 
alkoxycarbonylalkyl [compound (lil-2)] can be produced by the following method. 

[0133] 



(m-i) (m-2) 




wherein each symbol is as defined above. 

[0134] The compound (111-1 ) is reacted with compound (IV) in the presence of sodium acetate without solvent or in 
a suitable solvent (tetrahydrofuran, diethyl ether, dimethylformamide, dimethyl sulfoxide and the like) at a temperature 
of from room temperature to 60° C for 1 -24 h to give compound (III-2). 

[0135] The compound (MI-2) can be also obtained by protecting compound (1 1 1-1) by a conventional method with tert- 
butoxycarbonyl and the like conventionally used generally as an amino-protecting group, reacting with compound (IV) 
in the presence of metal sodium, sodium hydride, sodium amide and the like and then deprotecting by a conventional 
method. 
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Method 32: The compound (l-c) can be produced according to the above-mentioned Methods 1-31 . The starting 
compound for the production of compound (l-c), which is the compound of the formula 

[0136] 



R 6 



"'->>.. I _ (D-10) 



wherein each symbol is as defined above, having a pyrazole ring wherein Q is nitrogen atom, and having carboxyl 
group at the 3- or 5-position, can be produced by the following method. 



R fl 



(xm) 



Vy coor ' 

o o y^ R 9 



(L) 



R C OOC 

(LI-1) 



or 



4 N^COOR c 



(1*2) 



hydrolysis 



HOOC R 

(n-ii) 



R R 
(11-12) 



wherein R* is alkyl. having 1 to 4 carbon atoms, R9 is hydrogen or alkyl having 1 to 4 carbon atoms, and other symbols 
are as defined above. 

[0137] The reaction of compound (L) and compound (XIII) and hydrolysis of compounds (LI-1) and (LI-2) can be 
conducted under the same reaction condition as in Method 9. 

[01 38] A compound having a pyrrole ring wherein Q is C-R 4 where R 4 is hydrogen, which ring having carboxyl group 
at the 2-position can be produced by the following method 



R'-N 




oxidation 



R,_N P 

HOOC 



(n-i3) 



wherein each symbol is as defined above. 
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[0139] The oxidation of compound (Lll) can be conducted under the same reaction condition as in Method 20. 
[0140] The compound of the present invention can be converted to an acid addition salt by treating the compound 
with an acid (inorganic acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid and 
the like, or organic acid such as acetic acid, propionic acid, succinic acid, maleic acid, fumaric acid, benzoic acid, citric 

s acid, malic acid, methanesulfonic acid,benzenesulfonic acid and the like) in, where necessary, a suitable solvent 
(water, methanol, ethanol, propanol, isopropyl alcohol, diethyl ether, tetrahydrofuran, dioxane and the like). When the 
obtained compound has a carboxyl group, the compound can be treated with sodium hydroxide, potassium hydroxide, 
calcium hydroxide, aluminum hydroxide, magnesium hydroxide, sodium alcoholate and the like to give the correspond- 
ing metal salt, and treated with amine, such as triethylamine and the like, or a dibasic amino acid, such as lysine and 

10 the like, in, where necessary, a suitable solvent to give the corresponding salt. In addition, when crystal of the compound 
of the present invention is anhydride, it can be treated with water, hydrous solvent or other solvent to give a hydrate 
(1 hydrate, 1/2 hydrate, 3/4 hydrate, 1/4 hydrate and the like) or a solvate. Moreover, the compound of the present 
invention can be converted to an N-oxide compound by treating it with an oxidizing agent, such as hydrogen peroxide, 
m-chloroperbenzoic acid and the like, according to a conventional method. 

15 [0141] The compound of the present invention thus obtained can be isolated and purified by a method known in the 
field of organic synthetic chemistry, such as recrystallization, column chromatography and the like. When the obtained 
product is a racemate, it can be resolved into a desired optically active compound by, for example, fractional crystal- 
lization into a salt with an optically active acid or base, or passing through a column packed with an optically active 
carrier. These can be also produced by using an optically active starting compound and the like. 

20 [0142] Because the compound of the present invention and a pharmaceutically acceptable salt thereof have been 
clarified to show a superior inhibitory effect on the proliferation of activated lymphocytes, particularly inhibitory effect 
on lymphocyte proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15, and inhibit the production of IL-15 as 
well as inflammatory cytokines (IL-1, IL-6, IL-12, IL-15, IL-18,TNF-a and the like) derived by IL-15, and also inhibit the 
phosphorylation of tyrosine kinase represented by JAK1 , JAK3 and the like, which are present in the signal transduction 

25 path involved in the proliferation of lymphocytes derived by IL-15, they can be used for the prophylaxis or treatment of 
various autoinmune diseases. More particularly, the compound of the present invention and a pharmaceutical ly ac- 
ceptable salt thereof can be used for the treatment and prophylaxis of the diseases caused by lymphocyte proliferation, 
particularly autoimmune diseases such as rheumatoid arthritis, systemic lupus erythematosus, nephrotic syndrome 
lupus, Hashimoto's struma, multiple sclerosis, myasthenia gravis, type i diabetes, type II adult onset type diabetes 

30 mellrtus, uveitis, nephrotic syndrome, steroid-dependent and steroid resistant nephrosis, pustulosis palmoplantaris, 
allergic encephalomyelitis, glomerular nephritis and the like, as well as for Infection with pathogenic microorganisms. 
Moreover, they can be used for the treatment of inflammatory, proliferative and superproliferative dermatosis, onset 
on the skin of immunity-mediated diseases, such as psoriasis, psoriatic arthritis, atopic eczema (atopic dermatitis), 
contact dermatitis, eczematous dermatitis, seborrheic dermatitis, lichen planus, pemphigus, bullous pemphigoid, epi- 

35 dermolysis bullosa, urticaria, vascular edema, angitis, erythema, eosinophilic increase of skin, acne, alopecia areata, 
eosinophilic fasciitis and atherosclerosis. The compound of the present invention more specifically prevents epilation, 
forms hair germ and/or produces and grows hair, and can be used for recovery of hair by treating female or male pattern 
alopecia and senile alopecia. 

[0143] The compound of the present invention is also applicable to respiratory diseases, such as sarcoidosis, fibroid 

40 lung, idiopathic interstitial pneumonia and reversible obstructive airway diseases, and to the treatment of symptoms 
such as asthma including bronchial asthma, infantile asthma, allergic asthma, intrinsic asthma, extrinsic asthma and 
dust asthma, particularly chronic and intractable asthma (e.g., late asthma and airway irritation), bronchitis and the 
like. The compound of the present invention can be used for the treatment of liver disorders related to ischemia. It is 
also effective for particular eye diseases such as conjunctivitis, keratoconjunctivitis, keratitis, vernal conjunctivitis, Be- 

45 hcet disease-related uveitis, herpetic keratitis, keratoconus, corneal epithelial degeneration, kerato leukoma, ocular 
pemphigus, Mooren's ulcer, scleritis, Graves' disease, severe intraocular inflammation and the like. 
[0144] The compound of trie present invention can be used for the prophylaxis or treatment of mucosal or vascular 
inflammation [e.g., leukotriene B4-mediated disease, gastric ulcer, vascular injury caused by thrombosis and ischemic 
disease, ischemic intestinal disease, inflammatory bowel disease (e.g., Crohn's disease and ulcerative colitis), necro- 

50 tizing enterocolitis] and bowel injury relating to thermal burn. The composition of the present invention can be also 
used forthe prophylaxis or treatment of renal diseases such as interstitial nephritis, Goodpasture's syndrome, hemolytic 
uremic syndrome and diabetic nephropathy; nervous disease selected from multiple myositis, Guillain-Barre syndrome, 
Meniere's disease and radiculopathy; endocrine diseases such as hyperthyroidism and Basedow's disease; hematic 
diseases such as pure red cell aplasia, aplastic anemia, hypoplastic anemia, idiopathic thrombocytopenic purpura, 

55 autoimmune hemolytic anemia, granulocytopenia and anerythroplasia; diseases of bone such as osteoporosis; respi- 
ratory diseases such as sarcoidosis, fibroid lung and idiopathic interstitial pneumonia; dermatosis such as dermato- 
myositis, leukoderma vulgaris, ichthyosis vulgaris, photoallergic sensitivity and skin T-cell lymphoma; circulatory dis- 
eases such as arteriosclerosis, aortitis, polyarteritis nodosa and myocardiopathy; collagen diseases such as sclero- 
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derma, Wegener's granulomatosis and Sjogren's syndrome; adiposis; eosinophilic fasciitis; periodontal disease; ne- 
phrotic syndrome; hemolytic uremic syndrome; and muscular dystrophy. 

[0145] The compound of the present invention is suitable for the prophylaxis or treatment of bowel inflammation/ 
allergy, such as Coeliac disease, proctitis, eosinophilic gastroenteritis, mastocytosis, Crohn's disease and ulcerative 

5 colitis; and allergic diseases related to food, which shows symptoms directly unrelated to the gastrointestinal tract, 
such as migraine, rhinitis and eczema. Due to the liver regeneration activity and/or hepatocyte hypertrophy and hy- 
perplasia promoting activity, the compound of the present invention can be used for the prophylaxis or treatment of 
liver diseases such as immunogenic diseases (e.g., chronic autoimmune liver diseases including autoimmune hepatitis, 
primary biliary cirrhosis and sclerosing cholangitis), partial hepatic resection, acute liver necrosis (necrosis due to toxin, 

10 viral hepatitis, shock or oxygen deficiency), viral hepatitis type B, non-A non-B viral hepatitis and cirrhosis. 

[0146] Where the case demands, the compound of the present invention can be also used for the prophylaxis or 
treatment of malignant rheumatoid arthritis, amyloidosis, fulminant hepatitis, Shy-Drager syndrome, pustular psoriasis, 
Behcet's disease, systemic lupus erythematodes, endocrine ophthalmopathy, progressive systemic sclerosis, mixed 
connective tissue disease, aortitis syndrome, Wegener's granulomatosis, active chronic hepatitis, Evans syndrome, 

is pollinosis, idiopathic hypoparathyroidism, Addison's disease (autoimmune adrenalitis), autoimmune orchitis, autoim- 
mune oophoritis, cold hemagglutinin disease, paroxysmal cold hemoglobinuria, pernicious anemia, adult T cells leuke- 
mia, autoimmune atrophic gastritis, lupoid hepatitis, tubulointerstitial nephritis, membranous nephropathy, amyotrophic 
lateral sclerosis, rheumatic fever, postmyocardial infarction syndrome and sympathetic ophthalmia. 
[0147] . Where the case demands, the compound of the present invention or a pharmaceutically acceptable salt thereof 

20 can be used along with other antirheumatic drug (gold compound, penicillamine, bucillamine, lobenzarit, actarit, sala- 
zosulfapyridine and the like), immunosuppressive agent, steroidal drug (prednisolone, methylprednisolone, dexame- 
thasone, hydrocortisone and the like) or nonsteroidal anti-inflammatory drug and the like. The immunosuppressive 
agent is particularly preferably the one selected from azathioprine, cyclophosphamide, methotrexate, brequinar sodi- 
um, deoxyspergualin, mizoribine, 2-morpholinoethyl mycophenolate, cyclosporin, rapamycin, tacrolimus hydrate, leflu- 

25 nomide, OKT-3, anti TNF-a antibody, anti IL-6 antibody and FTY720 (EP627406-B1 ). The nonsteroidal anti-inflamma- 
tory drug is exemplified by aspirin, indomethacin, indomethacin farnesil, diclofenac sodium, alclofenac, amfenac so- 
dium, ibuprofen, ketoprofen, loxoprofen sodium, naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, 
tolfenamic acid, phenylbutazone, ketophenylbutazone, piroxicam, tenoxicam, ampiroxicam and the like. 
[0148] As mentioned above, the compound of the present invention and a pharmaceutically acceptable salt thereof 

30 have a novel action mechanism, which is differentf rem that of existing antirheumatic drugs, immunosuppressive agents, 
steroidal drugs, nonsteroidal anti-inflammatory drugs and the like used for the treatment of various autoimmune dis- 
eases. Thus, they are expected to show a synergistic action when combined with the above-mentioned existing phar- 
maceutical agents. 

[0149] When the compound of the present invention or a pharmaceutically salt thereof is used as a pharmaceutical 
35 agent, the inventive compound is admixed with a pharmaceutically acceptable carrier (e.g., excipient, binder, disinte- 
grator, corrective, corrigent, emulsifier, diluent, solubilizer and the like) to give a pharmaceutical composition or phar- 
rhaceutical preparation, which is formulated into tablet, pill, capsule, granule, powder syrup, emulsion, elixir, suspen- 
sion, solution, injection, infusion, eye drop, eye ointment, suppository, ointment, lotion and the like and administered 
orally or parenterally. 

40 [01 50] A pharmaceutical composition can be f ormulated according to a typical method. In the present specification, 
the "parenteral" includes subcutaneous injection, intravenous injection, intramuscular injection, intraperitoneal injec- 
tion, drip, instillation and the like. A preparation for injection such as sterile aqueous suspension for injection and oily 
suspension for injection can be prepared according to the method known in this field using a suitable dispersing agent, 
moisturizing agent or suspending agent. The sterile preparation for injection may be a sterile injectable solution or 

^5 suspension in a nontoxic, parenterally administrable diiuent or solvent such as an aqueous solution and the like. Ex- 
amples of usable vehicle and solvent Include water, Ringer solution, isotonic brine and the like. It is also possible to 
use sterile nonvolatile oil as a typical solvent or suspending solvent. Any nonvolatile oil or fatty acid can be used for 
this end, which may be natural, synthetic or semi-synthetic fatty oil or fatty acid, or natural, synthetic or semi-synthetic 
mono, di ortri-giycerides. When an injection is prepared, a suitable suspending agent, nonionic surfactant, solubilizer 

50 and the like may be combined as necessary. Suppositories for intrarectal administration can be produced by admixing 
a drug with a suitable nonirritative excipient, such as cocoa butter and polyethylene glycols, and the like that are solid 
at normal temperature but become liquid at the temperature in the intestine and melt in rectum to release the drug. 
The solid dosage form for oral administration includes the above-mentioned powder, granule, tablet, pill, capsule and 
the like. In such a dosage form, the active ingredient compound can contain at least one additive such as sucrose, 

55 lactose, cellulose sugar, mannitoi, maltitol, dextran, starches, agar, arginates, chitins, chitosans, pectines, tragacanth, 
gum arable, gelatins, collagens, casein, albumin, synthetic or semi-synthetic polymers and glycerides. Such dosage 
product can generally contain other additives such as inert diluent, lubricants such as magnesium stearate, preserv- 
atives such as parabens, sorbins and the like, antioxidant such as ascorbic acid, ct-tocopherol, cysteine and the like, 
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[0161] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
phenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 1 1 8°C. 

Starting Material Synthesis Example 3: 1-(4-Methylphenyl)-5-methylpyrazole-4-carboxylic acid 

[0162] 

' o 

[0163] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
4-methylphenylhydrazine was used instead of 4-f I uoropheny I hydrazine, the title compound was obtained, melting point: 
203°C: 

Starting Material Synthesis Example 4: 1 -(2,4-Dif I uoropheny I) -5-methylpyrazole-4-carboxy lie acid 
[0164] 




[01 65] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
2,4-difluorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 183-184°C. 

Starting Material Synthesis Example 5: 1-(2-Chloro-5-trif1uoromethylphenyl)-5-methylpyrazole-4-caxboxylic acid 
[0166] 



CI 




[0167] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
2-chloro-5-trifluoromethylphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was ob- 
tained, melting point: 124-125°C. 
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Starting Material Synthesis Example 6: 1-(4-Methoxyphenyl)-5-methylpyrazole-4-carboxylic acid 
[0168] 




[0169] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
4-rnethoxyphenylhydrazine was used instead of 4-fluorophenyl hydrazine, the title compound was obtained; melting 
point: 21 3-21 4°C. 

Starting Material Synthesis Example 7: 1-(3-Trifluoromethylphenyl)-5-methylpyrazole-4-carboxylic acid 
[0170] 




[0171] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
3-trifluoromethylphenylhydrazine was used instead of 4-f I uoropheny (hydrazine, the title compound was obtained, melt- 
ing point: 153-154°C. 

Starting Material Synthesis Example 8: 1 -(4-Chlorophenyl)-5-methyipyrazole-4-carboxylic acid 
[0172] 




[0173] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
4-chlorophenylhydrazine was used instead of 4-fluorophenyl hydrazine, the title compound was obtained, melting point: 
199-200°C. 
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Starting Material Synthesis Example 9: 1 ,5-Dimethylpyrazole-4-carboxylic acid 
[0174] 




[0175] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
methyl hydrazine was used Instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 230 
°C (decomposition). 

Starting Material Synthesis Example 10: 5-Methylpyrazole-4-carboxylic acid 
[0176] 




[0177] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
hydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 223°C. - 

Starting Material Synthesis Example 11: 1 -Cyclohexyl-5-methylpyrazole-4-carboxylic acid 

[0178] 



' o 



[0179] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
cyclohexylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
153-154°C. 
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Starting Material Synthesis Example 12: 1 -terf-Butyi-5-methylpyrazole-4-carboxyiic acid 
[0180] 




[0181] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
tert-butylhydrazine was used instead of 4-fluorophenyihydrazine, the title compound was obtained, melting point: 
213-214°C. 

Starting Material Synthesis Example 13: 1 -(2-Hydroxyethyl)-5-methylpyrazole-4-carboxylic acid 
[0182] 



HO-N< 



9V 



OH 

O 



[0183] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
2-hydroxyethylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
203°C. 

Starting Material Synthesis Example 14: 1-(2,2,2-Trifiuoroethyl)-5-methylpyrazole-4-carboxylic acid 
[0184] 




[0185] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
(2,2,2-trif luoroethyl)hydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 188-190°C. 
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Starting Material Synthesis Example 15: 1-(4-F!uorophenyl)-3-methylpyrazole-4-carboxylic acid 

(1) Ethyl 5-amino-1 -(4-fluoropheny1)-3-methylpyrazole-4-carboxylate 

[0186] 




[0187] 4-FIuorophenylhydrazine (25 g) and ethyl 2-cyano-3-ethoxy-3-methylacrylate (32 g) were stirred in ethanol 
(130 ml) at a refluxing temperature for 3 h. The solvent was evaporated and diisopropyl ether was added to the residue 
to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title 
compound (10.7 g), melting point: 129-131°C. 

(2) Ethyl 1-(4-fluorophenyl)-3-methylpyrazole-4-carboxylate 

[0188] 




o 



[01 89] To a tetrahydrofuran solution (50 ml) containing ethyl 5-amino-1 -(4-fluorophenyl)-3-methyipyrazole-4-carbox- 
ylate (1 0.5 g) was added isoamyl nitrite (14 g) and the mixture was stirred at a refluxing temperature for 2 h. The mixture 
was treated with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic layer was dried 
over anhydrous magnesium sulfate and the solvent was evaporated under reduced pressure. n-Hexane was added to 
the obtained-residue to allow crystal lizatioh. The crystals were recrystallized from a mixed solvent of ethyl acetate-n- 
hexane to give the title compound (7.8 g), melting point: 103-104°C. 

(3) 1 -(4-Fluorophenyl)-3-methylpyrazole-4-carboxylic acid 

[0190] 



F ^ N ^Y 0H 

o 



[0191] To a mixed solvent of ethanol (40 ml) and water (40 ml) were added ethyl 1 -(4-fluorophenyl)-3-methylpyrazole- 
4-carboxylate (8.5 g) and sodium hydroxide (1 .66 g), and the mixture was stirred at a refluxing temperature for 2 h. 
After the reaction, ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained solid 
was recrystallized from aqueous methanol solution to give the title compound, melting point: 194-195°C. 
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Starting Material Synthesis Example 16: 1-Phenyl-3-methylpyrazo1e-4-carboxylic acid 
[0192] 




o 



[0193] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
phenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
194-195°C. 

Starting Material Synthesis Example 17: 1- (2,4-Difluorophenyl)-3-methylpyrazole-4-carboxylic acid 
[0194] 




o 



[01 95] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 5, except that 
2,4-difluorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 245-247°C. 

Starting Material Synthesis Example 18: 1-(4-Methoxyphenyl)-3-methy!pyrazole-4-carboxylic acid 
[0196] 




o 



[01 97] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 5, except that 
4-methoxypheny I hydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting 
point: 176-178°C. 
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Starting Material Synthesis Example 19: 1-(2-Chloro-5-trifluoromethylp^ 
[0198] 




[0199] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
2-chloro-5-trifluoromethylphenylhydra2ine was used instead of 4-fluorophenyl hydrazine, the title compound was ob- 
tained, melting point: 206-208°C. 

Starting Material Synthesis Example 20: 1-(3TTrifluoromethylphenyl)-3-methylpyrazole-4-carboxylic acid 
[0200] 




[0201] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
3-trifluoromethylphenylhydrazine was used instead of 4-fluorophenylhydrazine f the title compound was obtained, melt- 
ing point: 166-168°C. 

Starting Material Synthesis Example 21 : 1 ,3-Dimethylpyrazole-4-carboxylic acid 
[0202] 




[0203] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
methylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
191-192°C. 
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Starting Material Synthesis Example 22: 1-(4-Fluorophenyl)pyrazole-4-carboxylic acid 

(1) Ethyl 5-amjno-1-(4-fJuorophenyl)pyrazole-4-carboxy(ate 

[0204] 




[0205] 4-Fluorophenylhydrazine (20 g) and ethyl 2-cy an o-3-ethoxy aery late (26.7 g) were added to ethanol (200 ml), 
and the mixture was stirred at a refluxing temperature for 1 h. After cooling, the precipitated crystals were recrystallized 
from aqueous ethanol solution to give the title compound (38.9 g), melting point: 154-155°C. 

(2) Ethyl 1 -(4-fluo raphe nyl)pyrazole-4-carboxy late 

[0206] 



o 



[0207] Ethyl 5-amino-1 -(4-fluorophenyl)pyrazole-4-carboxylate (15 g) was dissolved in tetrahydrofuran (150 ml) and 
isoamyi nitrite (21 .2 g) was added. The mixture was stirred at a refluxing temperature for 2 h. After cooling, the pre- 
cipitated crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (1 0.6 g) 
1H-NMR(270MHZ, CDCI 3 ) 5(ppm):1 .37 (3H, dd, J=6.6, 7.3Hz), 4.33(2H, dd, J=6.6, 7.3Hz),7.1 4-7.19(2H, m), 7.63-7.70 
(2H, m), 8.01 (1H, s), 8.34(1 H, s) 

(3) 1-{4-Fluorophenyl)pyrazole-4-carboxylic acid 

[0208] 



o 



[0209] Ethyl 1-(4-fluorophenyl)pyrazole-4-carboxyfate (10.6 g) was dissolved in a mixed solvent of ethanol (80 ml) 
and water (80 ml), and sodium hydroxide (2.2 g) was added. The mixture was stirred at a refluxing temperature for 30 
min. After evaporation of ethanol, dilute hydrochloric acid was added to the residue. The obtained solid was recrystal- 
lized from aqueous methanol solution to give the title compound (8.9 g), melting point: 244-247°C. 
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Starting Material Synthesis Example 23: 1-(2,2,2-Trifluoroethyl)pyrazole-4-carboxylic acid 
[0210] 



[0211] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 22, except that 
2 ,2 ,2-trifluoroethyI hydrazine was used instead of 4-fIuoropheny I hydrazine, the title compound was obtained, melting 
15 point: 160-162°C. 

Starting Material Synthesis Example 24: Pyrazole-4-carboxylic acid 

[0212] 

20 



[0213] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 22, except that 
30 hydrazine was used instead of 4-fiuorophenylhydrazine, the title compound was obtained, melting point: 227-228°C. 

Starting Material Synthesis Example 25: 5-Chloro-1-(4-fluorophenyl)pyrazole-4-carboxylic acid 

[0214] 

35 

V-n N! 3l oh 




CI O 



[0215] Ethyl 5-amino-1 -(4-f luorophenyl)pyrazole-4-carboxylate (5.4 g) was dissolved in 12N hydrochloric acid, and 
45 aqueous solution (10 mi) containing sodium nitrite (4.5 g) was added dropwise thereto under ice-cooling, which was 
followed by stirring for 2 h. An aqueous solution (10 ml) containing copper (I) chloride (10,7 g) was added and the 
mixture was stirred for 30 m in. The mixture was warmed to room temperature and stirred further for 2 h. Solid was 
filtered off with Celite and ethyl acetate was added to the filtrate to separate the organic layer. The organic layer was 
washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated 
so under reduced pressure. n-Hexane was added to the obtained residue to allow crystallization. The crystals were re- 
crystallized from a mixed solvent of ethyl acetate-n-hexane to give ethyl 5-chloro-1 -(4-fluorophenyl)pyrazole-4-carbox- 
ylate (3.5 g), melting point: 70-72°C. 

[0216] Ethyl 5-chloro-1-(4-fluorophenyl)pyrazole-4-carboxylate (3.5 g) was dissolved in a mixed solvent of ethanol 
(30 ml) and water (30 ml). Sodium hydroxide (0.62 g) was added and the mixture was stirred at a refluxing temperature 
55 for 30 min . Ethanol was evaporated and dilute hydrochloric acid was added. The obtained solid was recrystallized from 
an aqueous methanol solution to give the title compound (2.9 g), melting point: 230-231 °C. 
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Starting Material Synthesis Example 26: Ethyl 1- (4-fluorophenyl) -5-hydroxypyrazole-4-carboxylate 
[0217] 




[0218] To ethanol (30 ml) were added 4-fluorophenylhydrazine (7.75 g) and ethyl ethoxymethylenemalonate (2.5 g), 
and the mixture was refluxed for 3 h. The solvent was evaporated under reduced pressure and diisopropyl ether was 
added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate- 
diisopropyl ether to give the title compound (2.5 g), melting point: 127-1 28°C. 

Starting Material Synthesis Example 27: 1-(4-Fluorophenyl)-3,5-dimethy!pyrazole-4-carboxylic acid 
[0219] 




[0220] 4-Fluorophenylhydrazine (7.75 g) and ethyl diacetoacetate (10.6 g) were added to ethanol (30 ml) and the 
mixture was refluxed for 3 h. The solvent was evaporated under reduced pressure and diisopropyl ether was added 
to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-dlisopropyl 
ether to give ethyl 1-(4-fluorophenyl)-3,5-dimethylpyrazole-4-carboxylate (15.5 g), melting point: 59-60°C. 
[0221] Then, ethyl 1-(4-fluorophenyl)-3,5-dimethylpyrazole-4-carboxylate (15.5 g) was dissolved In a mixed solvent 
of ethanol (30 ml) and water (30 ml). Sodium hydroxide (2.75 g) was added and the mixture was stirred at a refluxing 
temperature for 30 min. After evaporation of ethanol, dilute hydrochloric acid was added to the residue. The obtained 
solid was recrystallized from aqueous methanol solution to give the title compound (1 1 .5 g), melting point: 21 9-220°C. 

Starting Material Synthesis Example 28: Ethyl 1 -(4-fluorophenyl)-3-methyipyrazole-5-carboxylate and ethyl 
1-(4-fluorophenyl)-5-methylpyrazole-3-carboxylate 



[0222] 




[0223] To ethanol (30 ml) were added 4-fluorophenylhydrazine (5 g) and ethyl 2,4-dioxovalerate (10.6 g) and the 
mixture was refluxed for 3 h. The solvent was evaporated under reduced pressure and the obtained residue was purified 
by silica gel column chromatography (mobile phase: chloroform) to give ethyl 1-(4-fluorophenyl)-3-methylpyrazole- 
5-carboxylate (2 g) and ethyl 1-(4-fluorophenyl)-5-methylpyrazole-3-carboxylate (3 g). 
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Ethyl 1 -(4-fluorophenyl)-3-methylpyrazole-5-carboxylate: 

1 H-NMR(270MHz, CDCI 3 ) 5(ppm):1 .37(3H,t,J=7.3Hz), 2.34(3H, s), 4.22(2H, q, J=7.3Hz), 6.80(1H, s), 7.08-7.14(2H, 
m), 7.35-7.40(2H, m) 

Ethyl 1-(4-fluorophenyl)-5-methylpyrazole-3-carboxylate: 

1H-NMR(270MHz, CDCI3) 5(ppm):1 .39(3H, dd, J=6.6, 7.3Hz), 2.30(3H, s), 4.41 (2H, dd, J=6.6, 7.3Hz), 6.73(1 H, s), 
7.13-7.19(2H, m), 7.41 -7.46(2H, m) 

Starting Material Synthesis Example 29: 1-(4-Fluorophenyl)-3-methylpyrazole-5-carboxylic acid 
[0224] 




[0225] Ethyl 1 -(4-fluorophenyl)-3-methylpyrazole-5-carboxylate (2 g) was dissolved in a mixed solvent of ethanol (1 0 
ml) and water (10 ml) and sodium hydroxide (0.4 g) was added. The mixture was stirred at a refluxing temperature for 
30 min. Ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained solid was recrys- 
tailized from aqueous methanol solution to give the title compound (1 .4 g), melting point: 1 88°C. 

Starting Material Synthesis Example 30: 1-(4-Fluorophenyl)-5-methylpyrazole-3-carboxylic acid 

[0226] _ _ 



o 




[0227] Ethyl 1 -(4-fluorophenyl)-5-methylpyrazole-3-carboxylate (3 g) was dissolved in a mixed solvent of ethanol (15 
ml) and water (15 ml) and sodium hydroxide (0.6 g) was added. The mixture was stirred at a refluxing temperature for 
30 min. Ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained solid was recrys- 
tallized from aqueous methanol solution to give the title compound (2.1 g), melting point: 177°C. 

Starting Material Synthesis Example 31: Methyl 1-methyt-3-phenylpyrazole-5-carboxylate and methyl 1 -methyl- 
5-phenylpyrazole-3-carboxylate 

[0228] 




[0229] Methyl 4-phenyl-2, 4-dioxobutanoate (1 0 g) obtained by acetophenone and dimethyl oxalate as starting ma- 
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terials and methyl hydrazine were reacted in ethanol (60 ml) at a refluxing temperature for 1 h. The solvent was evap- 
orated under reduced pressure, and the obtained residue was purified by silica gel column chromatography (mobile 
phase: dichloromethane) to give methyl 1-methyl-3-phenylpyrazole-5-carboxylate (3.0 g) and methyl 1 -methyl-5-phe- 
nylpyrazole-3-carboxylate (3.6 g). 
Methyl 1 -methyI-3-phenylpyrazole-5-carboxylate: 
melting point: 54-56°C 

Methyl 1 -methyl-5-phenylpyrazole-3-carboxylate: 

1 H«NMR(270MHz, CDCI 3 ) 5(ppm):3.93(3H, s), 3.94(3H, s), 6.84(1 H, s), 7.33-7. 48(5H, m) 
Starting Material Synthesis Example 32: 1-Methyl-3-phenyipyrazole-5-carboxylic acid 
[0230] 



*~ o 




OH 



[0231] Methyl 1-methyl-3-phenylpyrazole-5-carboxy!ate (3 g) was dissolved in a mixed solvent of ethanol (20 ml) 
and water (20 mi) and sodium hydroxide (0.7 g) was added. The mixture was stirred at a refluxing temperature for 30 
min. Ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained solid was recrystal- 
lized from aqueous methanol solution to give the title compound (0.8 g), melting point: 189°C. 

Starting Material Compound 33: 1-Methyl-5-phenylpyrazole-3-carboxyllc acid 

[0232] 



OH 

N-N 
/ 



[0233] Methyl 1 -methyl-5-phenylpyrazole-3-carboxylate (3.6 g) was dissolved in a mixed solvent of ethanol (20 ml) 
and water (20 ml) and sodium hydroxide (0.8 g) was added. The mixture was stirred at a refluxing temperature for 30 
min. Ethanol was evaporated and to the residue was added dilute hydrochloric acid. The obtained solid was recrystal- 
lized from aqueous methanol solution to give the title compound (2.2 g), melting point: 149-150°C. 

Starting Material Synthesis Example 34: i-(4-Fluorophenyl)pyrrole-2-carboxylic acid and 1-(4-fluorophenyl)pyrrole- 
3-carboxylic acid 

[0234] 




Np and 
H02C £ 
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(1) 4-Fluoroaniline (100 g) and 2,5-dimethoxytetrahydrofuran (124.9 g) were added to acetic acid (500 ml) and the 
mixture was stirred at a refluxing temperature for 1 h. After cooling to room temperature, the reaction mixture was 
added to water (2.5 Liters) and the mixture was stirred further for 30 mi n. The precipitated crystals were recrys- 
tallized from a mixed solvent of methanol-acetone (ratio=2:1) to give 1 -(4-fluorophenyl)pyrrole (156 g), melting 

5 point: 57-58°C. 

(2) Phosphorus oxychloride (96.5 g) was added dropwise under ice-cooling to dimethy If orm amide (600 ml) con- 
taining 1 -(4-fluorophenyl)pyrrole (101 g) over 1 h, and the mixture was stirred for 2 h and at room temperature for 
one day. The reaction mixture was added to 3 Liters of aqueous solution containing potassium carbonate (130 g) 
and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried over anhydrous mag- 
to nesium sulfate and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue 

to allow crystallization. The crystals were recrystallized from a mixed solvent of toluene-diisopropyl ether (ratio=1 : 
10) to give 1-(4-fIuorophenyl)-2-formylpyrro!e (43 g), melting point: 82-83°C. 

(3) Potassium permanganate (30.1 g) and sodium hydroxide (15.3 g) were added to a solution of dimethylforma- 
mide (380 ml) and pyridine (300 ml), and 1-(4-fIuorophenyl)-2-fonmylpyrrole (30 g) was further added thereto under 

15 ice-cooling with stirring. The mixture was warmed to room temperature and stirred further for 3 h. The reaction 

mixture was filtrated and the filtrate was neutralized with hydrochloric acid. The precipitated crystals were recrys- 
tallized from hydrous ethanol to give 1-(4-fluorophenyl)pyrrole-2-carboxylic acid (20 g), melting point 195-196°C. 

(4) Trifluoranethanesulfonic acid (127 ml) was added dropwise to a dichloroethane solution (680 mi) containing 
1 -(4-fluorophenyl)-2-formylpyrrole (68 g) at room temperature, and the mixture was stirred at a refluxing temper- 

20 aturefor5 h. After cooling to room temperature, the reaction mixture was poured into aqueous potassium carbonate 

solution and extracted with chloroform. The organic layer was washed with saturated brine and dried over anhy- 
drous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The obtained residue 
was purified by column chromatography (mobile phase: methylene chloride) to give 1 -(4-fluorophenyl)-3-formylpyr- 
role(13g). 

25 (5) Potassium permanganate (1 3 g) and sodium hydroxide (6.6 g) were added to a solution of dimethylformamide 

(150 ml) and pyridine (130 ml), and 1-(4-fluorophenyl)-3-formylpyrrole (30 g) was added thereto under ice-cooling 
with stirring. The mixture was warmed to room temperature and stirred further for 3 h. The reaction mixture was 
filtrated and the filtrate was neutralized with hydrochloric acid. The precipitated crystals were recrystallized from 
hydrous ethanol to give 1-(4-fluorophenyl) pyrrole-3-carboxylic acid (9.2 g), melting point 204-205°C. 

30 

Starting Material Synthesis Example 35: 2-Chloro-5-nitrobenzonitrile 
[0235] 



40 




[0236] 2-Chloro-5-nitrobenzoic acid (500 g) was added to a mixed solvent of dimethylformamide (500 mi) and toluene 
(1 .5 Liters). Thionyl chloride (217 ml) was added thereto at room temperature with stirring and the mixture was stirred 
4£ at a refluxing temperature for 3 h. The reaction mixture was then ice-cooled and added dropwise to 28% aqueous 
ammonia (750 ml). The mixture was stirred further for 1 h. The precipitated crystals were collected by filtration, and 
the crystals were recrystallized from hydrous ethanol to give 2-chloro-5-nitrobenzamide (346 g), melting point: 
177-179°C. 

[0237] Further, 2-chloro-5-nitrobenzamide (1 00 g) was added to dimethylformamide (240 ml) and pyridine (100 ml). 
so jo the mixture was dropwise added benzenesulfonyl chloride at room temperature with stirring, and the mixture was 
stirred at 145°C for 3 h. The reaction mixture was ice-cooled, and water (240 ml) was added thereto. The precipitated 
crystals were recrystallized from hydrous ethanol to give 2-chloro-5-nitrobenzonitrile (81 .3 g), melting point: 1 08-1 1 0°C. 
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Starting Material Synthesis Example 36: 5-Amino-2-neopentyloxybenzonitrile 
[0238] 

5 



10 




[0239] To dimethylformamide solution (364 ml) containing 2-chloro-5-nitrobenzonitrile (91 g) and neopentyl alcohol 
.. (52 g) was added sodium hydride (60% content, 27.8 g) under ice-cooling and the mixture was stirred for 1 h. The 

15 reaction mixture was poured into water and extracted with toluene. The organic layer was washed with saturated brine 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. Diiso- 
propyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of 
ethyl acetate-n-hexane to give 5-nitro-2-neopentyloxybenzonitrile (105 g), melting point: 90-91 °C. 
[0240] Subsequently, Ammonium chloride (10 g) and iron powder (75 g) were added to a mixed solvent of water 

20 (286 ml) and ethanol (753 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-neopentyloxybenzonitrile (80.5 g) 
was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. After ice-cooling, 
the reaction mixture was filtrated and the solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 

25 sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed - 
solvent of ethyl acetate-n-hexane to give the,title compound (70 g), melting point: 55-56°C. 

Starting Material Synthesis Example 37: 3-Bromo-4-neopentylbxyaniline 

30 [0241] 



35 




40 

[0242] To dimethylformamide solution (78 ml) containing 4-chioronitrobenzene (1 5.7 g) and neopentyl alcohol (1 0.6 
g) was added by portions sodium hydride. (60% content, 4.8 g) under ice-cooling. The mixture was stirred under ice- 
cooling for 1 h. The mixture was warmed to room temperature and stirred further for 1 h. The reaction mixture was 
poured into water and extracted with toluene. The organic layer was washed with saturated brine and dried over an- 
45 hydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The obtained oily sub- 
stance was distilled under reduced pressure to give 4-neopentyloxy nitrobenzene (69 g), boiling point: 120-125°C/0.1 
mmHg. 

[0243] Subsequently, a catalytic amount of potassium iodide was added to 4-neopentyloxy nitrobenzene (69 g), and 
bromine (66 g) was added dropwise at 60°C. The mixture was stirred for 5 h. The reaction mixture was poured into 

50 water and extracted with toluene. The organic layer was washed with aqueous sodium sulfite solution, dried over 
anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue was 
recrystallized from n-hexane to give 3-bromo-4-neopentyloxynitrobenzene (80 g), melting point: 86-88°C. 
[0244] Furthermore, ammonium chloride (1 0 g) and iron powder (75 g) were added to a mixed solvent of water (286 
ml) and ethanol (753 ml), and the mixture was heated to 65°C. 3- Bromo-4-neopentyloxy nitrobenzene (80 g) was added 

55 jn parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice- 
cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added sodium hydroxide 
and the mixture was.extracted with .toluene. The organic layer was washed with saturated brine and dried over anhy- 
drous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added 
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to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane 
to give the title compound (70 g), melting point: 45°C. 

Starting Material Synthesis Example 38: Ethyl N-(3-cyano-4-neopentyioxyphenyl)glycine 



[0246] To a tetrahydrofuran solution (90 ml) containing 5-amino-2-neopentyloxybenzonitrile (30 g) and triethylamine 
(17.7 g) was added terf-butoxycarboxyiic anhydride (35.2 g) under ice-cooling. The mixture was warmed to room 
temperature and stirred further for 4 h. The reaction mixture was poured into aqueous potassium carbonate solution 
. and extracted with chloroform. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give N-(3-cyano- 
4-neopentyloxyphenyl)-ferf-butoxycarboxamide (24.5 g), melting point: 169-170°C 

[0247] To dimethylformamide solution (240 ml) containing N-(3-cyano-4-heopentyloxyphenyl)-teit-butoxycarboxam- 
ide (24.5 g) was added sodium hydride (60% content, 1 .15 g) under ice-cooling and the mixture was stirred for 30 min. 
The mixture was warmed to room temperature and stirred further for 1 h. The reaction mixture was ice-cooled and 
ethyl bromoacetate (24.5 g) was added, which was followed by stirring for 1 h. The reaction mixture was poured into 
water and extracted with ethyl acetate. The organic layer was washed with 0.1 N hydrochloric acid and saturated brine, 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography (mobile phase: chloroform) to give ethyl N-ferf-butoxycarb- 
onyl-N-(3-cyano-4-neopentyloxyphenyl)glycine (36.5 g) as an oily substance. The obtained ethyl N-ferf-butoxycarbo- 
nyl-N-(3-cyano-4-neopentyloxyphenyl)glycine (8.2 g) was added to trifluoroacetic acid (24 ml) at room temperature 
and the mixture was stirred fori h. The reaction mixture was poured into an aqueous potassium carbonate solution 
and extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated. The residue was purified by silica gel column chromatography (mobile 
phase: chloroform) to give the title compound (5.9 g), melting point: 78°C. 

Starting Material Synthesis Example 39: Ethyl 4- (3-cyano-4-neopentyloxyphenyl) aminobutyrate 



[0249] To dimethylformamide solution (50 ml) containing N-(3-cyano-4-neopentyloxyphenyl)-fe/t-butoxycarboxam- 
ide (5 g) was added sodium hydride (60% content, 0.79 g), and the mixture was stirred for 30 min under ice-cooling. 
The mixture was warmed to room temperature and stirred further for 1 h. The reaction mixture was ice-cooled and 
ethyl bromobutyrate (4.17 g) was added. The mixture was stirred for 1 h. The reaction mixture was poured into water 
and extracted with ethyl acetate. The organic layer was washed with 0.1 N hydrochloric acid and saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue 
was purified by silica gel column chromatography (mobile phase: chloroform) to give ethyl 4-[N-tert-butoxycarbo- 
nyl-N-(3-cyano-4-neopentyloxyphenyl)]butyrate (7.2 g) as an oily substance. The obtained ethyl 4-[N-tert-butoxycar- 
bonyl-N-(3-cyano-4-neopentyloxyphenyl) Jbutyrate (7.2 g) was added to trifluoroacetic acid (24 ml) at room temperature 
and the mixture was stirred for 1 h. The reaction mixture was poured into aqueous potassium carbonate solution and 



[0245J 




[0248] 
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extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated. The residue was purified by silica gel column chranatography (mobile 
phase: chloroform) to give the title compound (5.7 g), melting point: 88°C. 

5 Starting Material Synthesis Example 40: 5-Amino-2-piperidinobenzonitrile 

[0250] 



w 



15 



40 



[0251] 2-Chloro-5-nitrobenzonitrile (20 g) and piperidine (9.34 g) were added to ethanol (100 ml) and the mixture 
was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure and diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 

20 5-nitro-2-piperidinobenzonitrile (1 7 g), melting point 75°C. 

[0252] Annonium chloride (1 .6 g) and iron powder (8.4 g) were added to a mixed solvent of water (40 ml) and ethanol 
(120 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-piperidinobenzonitrile (10 g) was added in parts over 
20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice-cooled and 
filtrated. The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide 

25 solution, and the mixture was extracted with toluene. The organic layer was washed with saturated brine and dried 
. over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether 
was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate- 
n-hexane to give the title compound (8.3 g), melting point: 148-149°C. 

30 Starting Material Synthesis Example 41 : 5-Amino-2-(4-hydroxypiperidin-t-yl)benzonitrile 

[0253] 



h 2 n_- C^- n O~ oh 



[0254] 2-chloro-S-nitrobenzonitrile (36 g) and 4-hydroxypiperidine (50 g) were added to ethanol (300 ml), and the 
mixture was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Diisopropyl 
45 ether was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 
5-nitro-2-(4-hydroxypiperidin-1-yl)benzonitrile (37.4 g), melting point: 114-115°C. 

[0255] Ammonium chloride (1 .2 g) and iron powder (6.3 g) were added to a mixed solvent of water (16 ml) and 
ethanol (48 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(4-hydroxypiperidino)benzonitrile (10 g) was 
added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was 
so ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added aqueous 
. sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with saturated 
brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Di- 
isopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent 
of ethyl acetate-n-hexane to give the title compound (4.5 g), melting point: 144-145°C. 
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Starting Material Synthesis Example 42: 5-Amino-2-[4-(2-hydroxyethyl)pipera2in-1-yl]benzonitrile 
[0256] 

5 . 



10 




[0257] 2-Chloro-5-nitrobenzonitrile (15 g) and piperazinoethanol (16 g) were added to ethanol (1 00 ml) and the mix- 
ture was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. To the residue 

15 was added aqueous sodium hydroxide solution and the mixture was extracted with chloroform. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
reduced pressure. To the residue diisopropyl ether was added to allow crystallization. The crystals were recrystallized 
from hydrous ethanol to give 5-nitro-2 T (2-hydroxyethylpiperazin-1-yl)benzonitrile (18.7 g), melting point 100-1 02° C. 
[0258] Ammonium chloride (1.5 g) and iron powder (13.8 g) were added to a mixed solvent of water (51 ml) and 

20 ethanol (1 70 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(2-hydroxyethylpiperazin-1 -yl)benzonrtrile (1 7 
g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction 
mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 

25 sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (13 g), melting point: 137-138°C. 

Starting Material Synthesis Example 43: 5-Amino-2-morpholinobenzonitrile 

30 [0259] 



35 




40 [0260] 2-Chloro-5-nitrobenzonitrile (1 6.7 g) and morpholine (1 6 g) were added to ethanol (300 ml) and the mixture 
was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Diisopropyl ether 
was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 5-nitro- 
2-morpholinobenzonitrile (19.7 g), melting point: 138-140°C. 

[0261] Ammonium chloride (2 g) and iron powder (1 8.9 g) were added to a mixed solvent of water (65 ml) and ethanol 
45 (197 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-morphoHnobenzonitrile (19.7 g) was added in parts over 
20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice-cooled and 
filtrated. The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide 
solution and the mixture was extracted with toluene. The organic layer was washed with saturated brine and dried over 
anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was 
50 added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n- 
hexane to give the title compound (12.9 g), melting point: 147-148°C. 
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Starting Material Synthesis Example44: 5-Amino-2-diethylaminobenzonitrile 
[0262] 

5 



CN 



10 




[0263] 2-Chloro-5-nitrobenzonitrile (15 g) and diethylamine (15 g) were added to ethanol (100 ml) and the mixture 
was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Diisopropyl ether 

is was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 5-nitro- 
2-di ethyl aminobenzonitrile (15.6 g), melting point: 98°C. 
• [0264] Ammonium chloride (1 .5 g) and iron powder (15.9 g) were added to a mixed solvent of water (50 ml) and 
ethanol (150 ml); and the mixture was heated to 65°C. Then, 5-nitro-2-diethylaminobenzonitrile (15.6 g) was added in 
parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice- 

20 cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium 
hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with saturated brine and 
dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl 
acetate-n-hexane to give the title compound (12.1 g), melting point: 63-66 b C. 

25 

Starting Material Synthesis Example 45: 5-Amino-2-(4-methylpiperazin-1-yl)benzonitrile 
[0265] 

30 ... - - — 



35 




[0266] 2-Chloro-5-nitrobenzonitriie (1 5 g) and methylpiperazine (9.8 g) were added to ethanol (1 00 ml) and the mix- 
ture was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Diisopropyl 
40 ether was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 
5-nitro-2-diethylaminobenzonitrile (12.7 g), melting point: 83-85°C. 

[0267] Ammonium chloride (1.3 g) and iron powder (11.6 g) were added to a mixed solvent of water (43 ml) and 
ethanol (130 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-diethylaminobenzonitrile (12.7 g) was added in 
parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice- 
45 cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium 
hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with saturated brine and 
dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl 
acetate-n-hexane to give the title compound (8.1 g), melting point: 45-46°C. 

50 
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Starting Material Synthesis Example 46: Ethyl 1 - (4-amino-2-cyanophenyl)piperidin-4-ylcarboxylate 
[0268] 

5 



10 




[0269] 2-Chloro-5-nitrobenzonitrile (10 g), ethyl isonipecotate (60 g) and silver nitrate (11.1 g) were stirred at 1!20 0 C 
for 3 h. The reaction mixture was cooled to room temperature and the solid was filtered off. To the filtrate was added 

is dilute hydrochloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with dilute 
hydrochloric acid and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated 
under reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrys- 
tallizedfrom hydrous diisopropyl ether to give ethyl 1-(4-nitro-2-cyanophenyl)piperidin-4-ylcarboxylate (17.1 g). 
1H-NMR(270MHZ, CDCI3) 5(ppm):1 .28(3H, dd, J=6.6, 7.3Hz), 1.94-2.15 (4H, m), 2.55-2.62(1 H, m), 3.21 (2H, ddd, 

20 J=2.6, 4.3, 10.6Hz), 3.88(2H, ddd, J-2.6, 4.3, 10.6Hz), 4.15(2H, dd, J=6.6, 7.3Hz ), 6.98(1H, d, J=10.2 Hz), 8.25(1H, 
dd, J=2.6, 10.2Hz) , 8.41 (1H, d, J=2.6 Hz) 

[0270] Ammonium chloride (2.1 g) and iron powder (11.1 g) were added to a mixed solvent of water (110 ml) and 
ethanol (30 ml), and the mixture was heated to 65°C. Then, ethyl 1-(4-nitro-2-cyanophenyl)piperidin-4-yicart30xylate 
(1 7.1 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction 
25 mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution, and the mixture was extracted with toluene. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (12 g), melting point: 98°C. 

30 

Starting Material Synthesis Example 47: 5-Amino-2-[4- (fe/t-butoxycarbonyl)piperazin-1-yl]benzonitrile 
[0271] 

35 



40 




[0272] 2-Chloro-5-nitrobenzonitrile (31 .4 g) and piperazine (44.5 g) were added to acetonitrile (250 ml), and the 
mixture was stirred at room temperature for 1 h. The reaction mixture was added to water and extracted with chloroform. 
The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent 

45 was evaporated under reduced pressure. The residue was recrystallized from diisopropyl ether to give 5-nitro-2-pip- 
erazinebenzonitrile (48.8 g). fe/T-Butoxycarboxylic anhydride (91 .5 g) was added under ice-cooling to tetrahydrofuran 
(150 ml) containing 5-nitro-2-piperazinebenzonitrile (48.8 g) and triethylamine (25 g). The mixture was stirred for 30 
min and at room temperature for 1 h. The precipitated crystals were collected by filtration to give 5-nitro-2-(4-ferf- 
butoxycarbonylpiperazin-1-yl)benzonitrile (62.1 g), melting point: 1 41 -142°C. 

50 [0273] Ammonium chloride (7.0 g) and iron powder (36.6 g) were added to a mixed solvent of water (180 ml) and 
ethanol (540 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(4-fert-butoxycarbonylpiperazin-1 -yl)benzonitrile 
(62.1 g) was added In parts over 40 min and the mixture was stirred at a refluxing temperature for 1 h. The reaction 
mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution, and the mixture was extracted with toluene. The organic layer was washed with 

55 saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (50.7 g), melting point: 145°C. 
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Starting Material Synthesis Example 48: 5-Amino-2-[4-(tert-butoxycail3onyl)homopipera2in-1-yl]benzonitnle 



[0274] 



5 



10 



H 2 N 




[0275] 2-Chloro-5-nitrobenzonitrile (30.3 g) and homopiperazine (50 g) were added to acetonitrile (250 ml) and the 
is mixture was stirred under ice-cooling for 1 h. The reaction mixture was added to water and extracted with chloroform. 
The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent 
was evaporated under reduced pressure. The residue was recrystallized from diisopropyl ether to give 5-nitro-2-homo- 
piperazinebenzonitrile (32.4 g), melting point: 101°C. 

[0276] te/T-Butoxycarboxylic anhydride (70 g) was added under ice-cooling to tetrahydrofuran (150 ml) containing 
20 5-nitro-2-homopiperazinebenzonitrile (32.4 g) and triethylamine (21 g). The mixture was stirred for 30 min and at room 
temperature for 1 h. The precipitated crystals were collected by filtration to give 5-nitro-2-(4-fevt-butoxycarbonylhomo- 
piperazin-1-yl)benzonitrile (56 g), melting point: 98 C C. 

[0277] Ammonium chloride (5.9 g) and iron powder (32 g) were added to a mixed solvent of water (160 ml) and 
ethanol (470 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(4-/e/r-butoxycarbonyihomopiperazin-1 -yl)ben- 

25 zonitrile (56 g) was added in parts over 30 min and the mixture was stirred at a refluxing temperature for 1 h. The 
. ^reaction mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was 
added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed 
with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced 
pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a 

30 mixed solvent of ethyl acetate-n-hexane to give the title compound (32 g), melting point: 38°C. 

Starting -Material Synthesis Example 49:Ethyl cis-4-(4-amino-2-cyanophenyl)-2,6-dimethylpiperazin-1-ylacetate 



^5 [0279] 2-Chloro-5-nitrobenzonitrile (1 3.3 g) and cis-2,6-dimethylpiperazine (25 g) were added to acetonitrile (25 mi) 
and the mixture was stirred at room temperature for 1 h. The reaction mixture was added to water and extracted with 
chloroform. The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent 
was evaporated under reduced pressure. The residue was recrystallized from diisopropyl ether to give cls-2-(3,5-dim eth- 
ylpiperazin-1-yl)-5-nitrobenzonitrile (14.3 g), melting point: 109-110°C. 

so [0280] Then, cis-2-(3,5-dimethylpiperazin-1-yl)-5-nitrobenzonitriie (14.3 g), potassium carbonate (4.9 g) and ethyl 
bromoacetate (6 g) were added to dimethylformamide (35 ml), and the mixture was stirred at 60°C for 1 h. The reaction 
mixture was added to water and extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. The residue 
was purified by silica gel column chromatography (mobile phase: chloroform) to give ethyl cis-4-(4-nitro-2-cyanophe- 

55 nyi)-2,6-dimethylpiperazin-1 -ylacetate (10.8 g) as an oily substance. 

1 H-NMR(270MHz, CDCI3) 6(ppm):1.17(3H f s), 1.19(3H, s), 1.27(3H, t, J=7.3Hz), 2.B8(1H, d, J=3.3Hz), 2.96(1H, d, 
J=3.3HZ), 3.23(2H, ddd, J=2.6, 3.3, 4.0Hz), 3.61 (2H, S), 3.83(2H, dd, J = 2.6, 4.0Hz), 4.17(2H, q, J=7.3Hz), 6.95 (1H, 
d, J=9.2 Hz), 8.21 (1H, dd, J=2.5, 9.2Hz), 8.39(1 H, d, J=2.5 Hz) 



[0278] 
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[0281] Ammonium chloride (1.2 g) and iron powder (6.1 g) were added to a mixed solvent of water (90 ml) and 
ethanol (270 ml), and the mixture was heated to 65°C. Then, ethanol solution (20 ml) containing ethyl cis-4-(4-nitro- 
2-cyanophenyl)-2,6-dimethylpiperazin-1-ylacetate (10.8 g) was dropwise added in parts over 20 min and the mixture 
was stirred at a refluxing temperature for 1 h. The reaction mixture was ice-cooled and filtrated. The solvent was 
5 evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide solution and the mixture 
was extracted with toluene. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of diisopropyl ether-n-hexane to give the title 
compound (9.5 g), melting point: 45°C. 

10 

Starting Material Synthesis Example 50: 5-Amino-2-isobutoxybenzonitrile 
[0282] 

15 



20 




[0283] 4-Nitrophenol (1 77 g), potassium carbonate (1 77 g) and isobutyl bromide (1 90 g) were added to dimethylfor- 
mamide (500 ml) and the mixture was stirred at 90°C for 4 h. The reaction mixture was poured into water, and extracted 
25 with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, 
after which the solvent was evaporated under reduced pressure. The obtained oily substance was distilled under re* 
duced pressure to give 4-isobutoxy nitrobenzene (203 g), boiling point: 125°C/0.15 mmHg 

[0284] Subsequently, a catalytic amount of potassium iodide was added to 4-isobutoxynrtrobenzene (203 g) and the 
mixture was heated to 60°C. Bromine (183 g) was added dropwise over 3 h. The mixture was stirred further for 1 h. 
30 The reaction mixture was poured into water and extracted with toluene. The organic layer was washed with aqueous 
sodium sulfite solution and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under 
reduced pressure. The obtained oily substance was distilled under, reduced pressure to give 2-isobutoxy-5-nitrobro- 
mobenzene (248 g), boiling point: 135-1 40° C/0. 25 mmHg. 

[0285] 2-lsobutoxy-5-nitrobromobenzene (1 93 g) and copper cyanide (72 g) were reacted in dimethylformamide (41 9 
35 ml) at 1 40°C for 4 h. The reaction mixture was cooled to room temperature and the solid was filtered off. To the filtrate 
was added water, and the mixture was extracted with toluene. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue 
was recrystallized from diisopropyl ether to give 2-isobutyl-5-nitrobenzonitrile (20 g), melting point: 73° C. 
[0286] Ammonium chloride (5.6 g) and iron powder (21 g) were added to a mixed solvent of water (80 ml) and ethanol 
40 (240 ml), and the mixture was heated to 65°C. Then, 2-isobutyl-5-nitrobenzonitrile (20 g) was added in parts over 20 
min and the mixture was stirred at a refluxing temperature for 30 min. The reaction mixture was ice-cooled and filtrated. 
The solvent was evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide solution 
and the mixture was extracted with toluene. The organic layer was washed with saturated brine and dried over anhy- 
drous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added 
45 to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane 
to give the title compound (17 g), melting point: 88-93°C. 
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Starting Material Synthesis Example 51 : 5-Amino-2-isobutylbenzonitrile 
[0287] 

5 



10 




[0288] 4'-isobutylacetophenone (215 g) was added to 49% sulfuric acid (1 Liter) was and potassium bromate (268 
is g) was added under ice-cooling over 1.5 h. The mixture was warmed to room temperature and stirred further for 1 h, 
which was followed by extraction with toluene. The organic layer was washed with water and dried over anhydrous 
magnesium sulfate, after which the solvent was evaporated under reduced pressure. The remaining oily substance 
was distilled under highly reduced pressure to give S'-bromo-^-isobutylacetophenone (1 82 g), boiling point: 1 30-1 40°C/ 
0.15 mmHg 

20 [0289] S'-Bromo-^-isobutylacetophenone (1 82 g) and copper cyanide (95.7 g) were stirred in dimethylformamide 
(520 ml) at 140°C for 7 h. The reaction mixture was cooled to room temperature and the solid was filtered off. To the 
filtrate was added water and the mixture was extracted with toluene. The organic layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. 
The residue was recrystallizedfrom n-hexaneto give 3'-cyano-4'-isobutylacetophenone (70 g), melting point: 71-72°C. 

25 [0290] Subsequently, 10% aqueous sodium hypochlorite solution (370 ml) containing sodium hydroxide (8 g) and 
methanol (5 mi) was heated to 60°C. S'-Cyano-^-isobutylacetophenone (20 g) was added thereto by portions and the 
mixture was stirred for 1 h. The reaction mixture was cooled to room temperature and dilute hydrochloric acid was 
added, which was followed by extraction with chloroform. The organic layer was washed with saturated brine and dried . 
over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was 

30 added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-h- 
hexane to give 3-cyano~4-isobutylbenzoic acid (8.5 g), melting point: 11 8°C. 

[0291] To terf-butyl alcohol containing 3-cyano-4-isobutylbenzoic acid (8.5 g) and triethylamine (4.2 g) was added 
diphenylphosphoryl azide (11 .5 g) at room temperature and the mixture was stirred at a refluxing temperature for 1 h. 
The solvent was evaporated under reduced pressure. To the residue was added aqueous potassium carbonate solution 

35 and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over 
anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. To the residue were added 
6N hydrochloric acid (1 0 ml) and methanol (1 00 ml) and the mixture was stirred at a refluxing temperature for 1 h. The 
solvent was evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide solution and 
the mixture was extracted with toluene. The organic layer was washed with saturated brine and dried over anhydrous 

40 sodium sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue 
to allow crystallization. The crystals were recrystallized from a mixed solvent of diisopropyl ether-n-hexahe to give the 
title compound (6.0^ g), melting point: 68°C. 

Starting Material Synthesis Example 52: 5-Amino-2-hexyloxybenzonitri!e 

45 

[0292] 



50 




55 

[0293] To dimethylformamide solution (91 ml) containing 2-chloro-5-nitrobenzonitrile (1 8.2 g) and n-hexanol (1 1 .2 g) 
was added sodium hydride (60% content, 4.8 g) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was added to water and extracted with toluene. The organic layer was washed with saturated brine and dried 
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over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue was 
purified by silica gel column chromatography (mobile phase: chloroform) to give 2-n-hexyloxy-5-nitrobenzonitrile (1 6.2 
g). Then, ammonium chloride (0.2 g) and iron powder (1.6 g) were added to a mixed solvent of water (6.3 ml) and 
ethanoi (17 ml), and the mixture was heated to 65°C. Then, the obtained ethanol solution (4 ml) containing 5-nitro-2-n- 

5 hexyloxybenzonitrile (16.2 g) was added dropwise thereto, and the mixture was stirred at a refluxing temperature for 
30 min. The reaction mixture was ice-cooled and filtrated and the solvent was evaporated under reduced pressure. To 
the residue was added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic 
layer was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated 
under reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform) to 

w give the title compound (6.0 g). 

1 H-NMR (270MHz, CDCI 3 ) 5 (ppm) :0.87-0.93(3H, m) , 1 .30-1 .37(4H, m) , 1 .43-1 .51 (2H, m), 1 .78(2H, dt, J=6.6, 7.3Hz), 
4.03(2H, t, J=7.3 Hz), 6.90(1 H t d, J=9.2 Hz), 7.66(1 H, dd, J=2.6, 9.2Hz), 7.76(1 H, d, J=2.6 Hz) 

Starting Material Synthesis Example 53: 5-Amino-2-(2- (2-dimethylamino)ethoxy)benzonitrile 

15 

[0294] 



CN \l- 




25 

[0295] To dimethylformamide solution (30 ml) containing 2-chloro-5-nitrobenzonitri!e (20 g) and 2-dimethylaminoeth- 
anol (10.7 g) was added sodium hydride (60% content, 4.9 g) under ice-cooling, and the mixture was stirred for 1 hr. 
The reaction mixture was added to water and extracted with toluene. -The organic layer was washed with saturated 
brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. The 

30 residue was purified by silica gel column chromatography (mobile phase: chloroform) to give 2-(2-(2-dimethylamino) 
ethoxy)-5-nitrobenzonitrile (34.8 g). Then, ammonium chloride (9.3 g) and iron powder (35 g) were added to a mixed 
solvent of water (130 ml) and ethanol (400 ml), and the mixture was heated to 65°C. Then, ethanol solution (20 ml) 
containing 2-(2-(2-dimethylamino)ethoxy)-5-nitrobenzonitrile (34.8 g) was added dropwise over 20 min and the mixture 
was stirred at a refluxing temperature for 30 min. The reaction mixture was ice-cooled and filtrated. The solvent was 

35 evaporated under reduced pressure. To the residue was added aqueous sodium hydroxide solution and the mixture 
was extracted with toluene. The organic layer was washed with saturated brine and dried over anhydrous sodium 
sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue 
to allow crystallization. The crystals were recrystaliized from a mixed solvent of ethyi acetate-n-hexane to give the title 
compound (20.1 g), melting point: 192-193°C. 

40 

Starting Material Synthesis Example 54: 5-Amino-2-pheoxybenzonitrile 
[0296] 

45 

CN 



[0297] To a dimethylformamide solution (30 ml) containing 2-chloro-5-nitrobenzonitrile (1 0 g) and phenol (5.7 g) was 
added sodium hydride (60% content, 2.63 g) under ice-cooling, and the mixture was stirred for 1 h.The reaction mixture 
55 was added to water and extracted with toluene. The organic layer was washed saturated brine and dried over anhydrous 
sodium sulfate, after which the solvent was evaporated under reduced pressure. The residue was recrystaliized from 
diisopropyl ether to give 5-nrtro-2-phenoxybenzonitrile (10.8 g), melting point: 126°C. 

[0298] Subsequently, ammonium chloride (2.9 g) and iron powder (8.8 g) were added to mixed solvent of water (1 30 
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ml) and ethanol (120 ml), and the mixture was heated to 65°C. Then, ethanol solution (20 ml) containing 5-nitro- 
2-phenoxybenzonitrile (10.8 g) was added dropwiseover20 min and the mixture was stirred at a refluxing temperature 
for 30 min. The reaction mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. 
To the residue was added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic 
5 layer was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated 
under reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrys- 
tallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (3 g), melting point: 89° C. 

Starting Material Synthesis Example 55: 5-Amino-2-cyclohexyloxybenzonitrile 

10 

[0299] 

CN 



20 [0300] To dimethylformamide solution (35 ml) containing 2-chloro-5-nitrobenzonitrile (14.1 g) and cyciohexanol (8.5 
g) was added sodium hydride (60% content, 3.7 g) under ice-cooling, and the mixture was stirred for 1 h. The reaction 
mixture was added to water and extracted with toluene. The organic layer was washed with saturated brine and dried 
over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. The residue was 
recrystallized from diisopropyl ether to give 2-cyclohexyloxy-5-nitrobenzonitrile (11.6 g), melting point: 97-98°C. 

25 [0301] Subsequently, ammonium chloride (1 .8 g) and iron powder (9.2 g) were added to a mixed solvent of water 
(32 ml) and ethanol (130 ml), and the mixture was heated to 65°C. Then, ethanol solution (4 ml) containing 2-cyclohex- 
yloxy-5-nitrobenzonitrile (1 1 .6 g) was added dropwise over 20 min and the mixture was stirred at a refluxing temperature 

t for 30 min. The reaction mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. 
To the residue was added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic 

30 layer was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated 
under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were recrystallized 
from a mixed solvent of diisopropyl ether-n-hexane to give the title compound (9.5 g), melting point: 59°C. 

Starting Material Synthesis Example 56: 5-Amino-2-{bis(2-hydroxyethyl)amino]benzonitrile 

35 

[0302] 




[0303] 2-Chloro-5-nitrobenzonitrile (25.5.g) and silver nitrate (28.5 g) were added to diethanolamine (1 02 g) and the 
. . mixture was stirred at 100°C for 1 h. The reaction mixture was cooled to room temperature and the solid was filtered 
off. To the filtrate was added water and the mixture was extracted with ethyl acetate. The organic layer was washed 
50 with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced 
pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from 
hydrous methanol to give 2-bis(2-hydroxyethyl)amino-5-nitrobenzonitrile (21 .2 g). 

1 H-NMR(270MHz, CDCI3) 5(ppm):3.69(4H, q, J = 5.3 Hz), 3.84 (4H, q, J = 5.3 Hz), 4.95 (2H, t, J = 5.3 Hz), 7.15 (1H t 
d, J = 9.4 Hz), 8,12 (1 H, dd, J = 2.6, 9.4 Hz), 8.36 (1 H, d, J = 2.6 Hz) 
55 [0304] Subsequently, ammonium chloride (0.9 g) and iron powder (4.5 g) were added to a mixed solvent of water 
(10 ml) and ethanol (30 ml), and the mixture was heated to 65° C. Then, 2-bis(2-hydroxyethyl)amino-5-nitrobenzonitrile 
(11 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction 
mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
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aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. n-Hexane was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent 
of diisopropyl ether-n-hexane to give the title compound (8 g), melting point: 38°C. 

Starting Material Synthesis Example 57: 5-Amino-2-(2,2,2,-trifiuoroethoxy)benzonitrile 

[0305] 



CN F 



h 2 n--{Jho / 



. [0306] To a dimethylformamide solution (30 ml) containing 2-chloro-5-nitrobenzonitrile (10 g) and 2,2,2-trifIuoroeth- 
20 anol (6 g) was added sodium hydride (60% content, 2.65 g) under ice-cooling, and the mixture was stirred for 1 h. The 
reaction mixture was added to water and extracted with toluene. The organic layer was washed with saturated brine " 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. Diiso- 
propyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of 
toluene-diisopropyl ether to give 5-nitro-2-(2,2,2-trifluoroethoxy)benzonitrile (9.4 g), melting point: 94°C. 
25 [0307] Subsequently, ammonium chloride (0.5 gj and iron powder (2.5 g) were added to a mixed solvent of water 
(40 ml) and ethanol (120 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(2,2,2-trifluoroethoxy)benzonitrile 
(80.5 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The reaction 
mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue was added 
aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed with 
30 saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-n-hexane to give the title compound (70 g), melting point: 98-1 00°C. 



Starting Material Synthesis Example 58: 5-Amino-2-(4-te/t-butyldimethylsilyloxypiperidino)benzonitrile 



H 2 N-^^N^^O -TBDMS 



[0309] 5-Amino-2- (4-hydroxypiperidino)benzonitrile (4.0 g), terf-butyldiethylsilyl chloride (3.0 g) and imidazole (1 .6 
g) were stirred in dimethylformamide (20 ml) at room temperature for 1 h. The reaction mixture was treated with aqueous 
sodium hydrogen carbonate solution and extracted with ethyl acetate. The organic layer was washed with saturated 
brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. 
so The residue was recrystallized from n-hexane to give the title compound (4.2 g), melting point: 88-90°C. 
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Starting Material Synthesis Example 59:2-[N 



(3-Cyano-4-neopentyloxyphenyl)amino]ethyl acetate 



[0310] 



5 



10 




[0311] To a dimethyfformamide solution (50 ml) containing N-(3-cyano-4-neopentyloxyphenyl)-tert-butoxycarboxa- 
15 mide (5 g) was added sodium hydride (60% content, 0.8 g) under ice-cooling, and the mixture was stirred for 30 min 
under ice-cooling. The mixture was warmed to room temperature and stirred further for 1 h. Thereafter, the mixture 
was ice-cooled again and 2-bromoethyl acetate (2.6 g) was added, and the mixture was stirred for 1 h. The reaction 
mixture was poured into water and extracted with ethyl acetate. The extract was washed with 0.1 N hydrochloric acid 
and saturated brine, and washed with anhydrous magnesium sulfate, after which the solvent was evaporated under 
20 reduced pressure. The residue was purified by silica gei column chromatography (mobile phase: methylene chloride) 
to give 2-[N-tert-butoxycarbonyl-N-(3-cyano-4-neopentyloxyphenyl)]aminoethyl acetate (3.5 g) as an oily substance. 
This oiiy substance was added to trifluoroacetic acid (7 mi) at room temperature and the mixture was stirred for 1 h. 
The reaction mixture was poured into aqueous potassium carbonate solution and extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was evaporated 
25 and the obtained residue was purified by silica gel column chromatography (mobile phase: chloroform) to give the title 
compound (2.1 g) as an oily substance. 

1H-NMR(270MHZ, CDCI 3 ) 5(ppm):1 .09(9H, s), 2.00(3H, s), 3.69(2H, s), 3.81 (2H, t, J=5.2Hz), 4.20(2H, t, J=5.2Hz), 
6.99(1 H, d, J=9.2Hz), 7.35-7.42(2H, m) 

30 Starting Material Synthesis Example 60: 5-Amino-2-(4-piperidinopiperidin-1 -yl)benzonitrile 



[0313] 2-Chloro-5-nitrobenzonitrile (3.9 g) and piperidinopjperidine (7.2 g) were added to ethanol (40 mi), and the 
mixture was stirred at 78°C for 3 h. The solvent was evaporated under reduced pressure. The residue was treated 
with aqueous sodium hydrogencarbonate and extracted with ethyl acetate. The organic layer was washed with satu- 
^5 rated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pres- 
sure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from ethanol 
to give 5-nitro-2-(4-piperidinopiperidin-1-yl)benzonitrile (6.2 g), melting point: 134-135°C. 

[0314] Subsequently, ammonium chloride (0.7 g) and iron powder (3.8 g) were added to a mixed solvent of water 
(30 ml) and ethanol (120 ml), and the mixture was heated to 65°C. Then, 5-nitro-2-(4-piperidinopiperidin-1-yl)benzoni- 

50 trile (6.2 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. The 
reaction mixture was ice-cooied and filtrated. The solvent was evaporated under reduced pressure. To the residue was 
added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was washed 
with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under reduced 
pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a 

55 mixed solvent of ethyl acetate-n-hexane to give the title compound (4.8 g), melting point: 110-112°C. 
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Starting Material Synthesis Example 61: 1-(4-Amino-2-cyanophenyl)-4-piperidinyi benzoate 



[0315] 



CN 



H 2 N 




[0316] 5-Nitro-2-(4-hydroxypiperidin-1 -y!)benzonitrile (20 g) was dissolved In pyridine (100 ml). To the solution was 
added dropwise toluene solution (50 ml) containing benzoyl chloride (12.8 g) under ice-cooling, and the mixture was 
stirred at room temperature for 3 h. The reaction mixture was poured into water. The obtained crystals were recrystal- 
lized from a mixed solvent of ethyl acetate-n-hexane to give 1-(2-cyano-4-nitrophenyl)-4-piperidinyl benzoate (32.3 g), 
melting point: 143-1 45° C. 

[0317] Subsequently, ammonium chloride (3.4 g) and iron powder (1 8 g) were added to a mixed solvent of water (80 
ml) and ethanol (240 ml), and the mixture was heated to 65°C. Thereafter, 1-(2-cyano-4-nitrophenyl)-4-piperidinyl 
benzoate (32.3 g) was added in parts over 20 min and the mixture was stirred at a refluxing temperature for 30 min. 
The reaction mixture was ice-cooled and filtrated. The solvent was evaporated under reduced pressure. To the residue 
was added aqueous sodium hydroxide solution and the mixture was extracted with toluene. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystaliized 
from a mixed solvent of ethyl acetate-n-hexane to give the title compound (25.3 g), melting point: 154-155°C. 

Starting Material Synthesis Example 62: 1 -(4-Bromophenyl)-5-methylpyrazole-4-carboxylic acid 



[0319] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
4-bromophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
213°C. 

Starting Material Synthesis Example 63: 1-(4-lodophenyl)-5-methylpyrazole-4-carboxylic acid 



[0321] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
4-iodophenyihydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
225°C. 



[0318] 




N 



[0320] 
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1 -(4-Chlorophenyl)-3-methylpyrazole-4-carboxylic acid 




o 



[0323] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 5, except that 
4-chiqrophenyJhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
217°C. 

Starting Material Synthesis Example 65:1 -(4-6romophenyl)-3-methylpyrazole-4-carboxylic acid 
[0324] 

o 

[0325] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 15, except that 
4-bromophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
226°C. 

Starting Material Synthesis Example 66: 1 -(4-Chlorophenyl)pyrrole-3-carboxylic acid 
[0326] 

O 

[0327] By the reaction and treatment irTthe same manner as in Starting Material Synthesis Example 34, except that 
4-chloroaniline was used instead of 4-fluoroaniiine, the title compound was obtained, melting point: 222-224°C. 
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Starting Material Synthesis Example 67: 1-(3-Chlorophenyl)-5-methylpyrazole-4-carboxylic acid 
[0328] 




[0329] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
3-chlorophenylhydrazine was used instead of 4-f luorophenylhydrazine, the title compound was obtained, melting point: 
145°C. 

Starting Material Synthesis Example 68: 1-(3,4-Dichlorophenyl)-5-methylpyra2ole-4-carboxyiic acid 
[0330] 




[0331] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
3,4-dichlorophenylhydrazine was used instead of 4-fluorophenylhydra2ine, the title compound was obtained, melting 
point: 188°C, 

Starting Material Synthesis Exanple 69: 1-(3,4-Difluorophenyl)-5-methylpyrazole-4-carboxylic acid 
[0332] 




[0333] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
3,4-difluorophenylhydrazine was used instead of 4-f luorophenylhydrazine, the title compound was obtained, melting 
point: 148°C. 
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Starting Material Synthesis Example 70: 1-(3-Chloro-4-fluorophenyl)-5«methylpyrazole-4-carboxylic acid 
[0334] 




[0335] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
3-chloro-4-fluorophenylhydra2ine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melt- 
ing point: 187°C. 

Starting Material Synthesis Example 71 : 1 - (4^Trif luoromethylphenyl)-5-methylpyrazole-4-carboxylic acid 
[0336] 




[0337] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
4-trifluoromethylphenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melt- 
ing point: 181°C. 

Starting Material Synthesis Example 72: 5-Amino-2-(4-morpholinopiperidin-1-yl)benzonitrile 
[0338] 



[0339] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 4-mor- 
pholinopiperidine synthesized according to Tetrahedron, vol. 38, No. 3, p. 413 (1982) jnstead of piperidine, the title 
compound was obtained, melting point: 84-86°C. 
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Starting Material Synthesis Example 73: 5-Amino-2-[4-(4-methylpiperazin-1-yl)piperidin-1-yl]benzonitrile 
[0340] 




B 2 N— (\ J 



[0341] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 
4-(4-methylpiperaziri-1-yl)piperidine synthesized according to Tetrahedron, vol. 38, No. 3, p. 413 (1982) instead of 
piperidine, the title compound was obtained, melting point: 174°C. 



Starting Material Synthesis Example 74: 5-Amino-2-{4-[bis(2-hydroxyethyl)amino]piperidin-1-yi}benzonitrile 
[0342] 




[0343] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 4-[bis 
(2-hydroxyethyl)amino]piperidine synthesized according to Tetrahedron, vol. 38, No. 3, p. 413 (1982) instead of pipe- 
ridine, the title compound was obtained, melting point: 45-47°C. 

Starting Material Synthesis Example 75: 5-Amino-2-[4-(dimethylamino)piperidin-1-yi]benzonitriIe 
[0344] 



[0345] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
4-dimethylaminopiperidine was used instead of piperidine, the title compound was obtained. 

H-NMR (400MHz, CDCI 3 ) 5(ppm): 1.75 (2H, dd, J = 3.3, 11.9 Hz), 1.90 (2H, d, J = 12.5 Hz), 2.21 - 2.43 (1H, m), 2.31 
(6H, s), 2.64-2.77 (2H, d, J = 11.9 Hz), 3.62 (2H, d, J = 7.9 Hz), 6.81 - 6.95 (3H, m). 
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Starting Material Synthesis Example 76: 5-Amino-2-pyrrolidinobenzonitrile 
[0346] 



H 2 N 




[0347] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
pyrrolidine was used instead of piperidine, the title compound was obtained, melting point: 11 3°C. 

Starting Material Synthesis Example 77: 5-amino-2-homopiperidinobenzonitrile 



[0349] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
homopiperidine was used instead of piperidine, the title compound was obtained. 

1 H-NMR (400MHz, CDCI 3 ) 5(ppm): 1 .55 - 1 . 70 (4H, m), 1 . 75 - 1 .90 (4H, m), 3.20 (2H, brs), 3.39 (4H, t, J = 5.9 Hz), 
6.7 - 6.9(3H, m) 

Starting Material Synthesis Example 78: 1-(2-chlorophenyl)-5-methyipyrazoie-4-carboxy lie acid 



[0351] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 , except that 
2-chlorophenylhydrazine was used instead of 4-fluorophenylhydrazine, the title compound was obtained, melting point: 
114°C. 



[0348] 




[0350] 
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Starting Material Synthesis Example 79: 5-Amino-2-{4-[2-(2-hydroxyethoxy)ethyl]piperazin-1-yl}benzonitrile 
[0352] 




[0353] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
4-[2-(2-hydrbxyethoxy)ethyl]piperazine was used instead of piperidine, the title compound was obtained. 
1H-NMR (270MHz, CDCI 3 ) S(ppm):2.66 (2H, d, J = 5.3 Hz), 2.74 (2H, d, J=4.6 Hz), 3.09 (4H, dd, J = 4.6, 5.3 Hz), 3.62 
- 3.71 (8H, m), 4.2-4.8 (2H, br), 6.80 - 6.92 (3H, m) 

Starting Material Synthesis Example 80: 5-Amino-2-(1 ,4-dioxa-8-azaspiro[4,5]deca-8-yl)benzonitrile 
[0354] 



[0355] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
1 ,4-dioxa-8-azaspiro[4,5]decane was used instead of piperidine, the title compound was obtained, melting point: 98°C. 

Starting Material Synthesis Example 81 : 5-Amino-2~(1 ~benzylpiperidin-4-yloxy)benzonitriie 

[0356] 




[0357] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 36, except that 
1 -benzyl-4-hydroxypiperidine was used instead of neopentyl alcohol, the title compound was obtained as an oil. 
1 H-NMR (400 MHz, CDCI 3 ) 5(ppm): 1.80-1 .98 (5H, m), 2.33 (2H, m), 2.70-2.85 (2H, m), 3.52 (2H, s), 3.59 (2H, brs), 
4.29 (1 H, m), 6.81 -6.83(7H, m) 
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Starting Material Synthesis Example 82: 5-Amino-2-(4-phenylpiperidin-1-yl)benzonrtrile 
[0358] 



CN 



[0359] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
4-phenylpiperidine was used instead of piperidine, the title compound was obtained, melting point: 158-1 62°C. 

Starting Material Synthesis Example 83: 5-Amino-2-[4-(4-chloropheny0pipera2in-1-yl]benzonrtrile 



[0361] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
4-(4-chlorophenyl)piperazine was used instead of piperidine, the title compound was obtained as an oil. 
1 H-NMR (400 MHz, DMSO-de) 6(ppm):3.05 (4H, brs), 3.28 (4H, brs) , 5.25 (2H, brs), 6.84 (2H, m), 7.01 (1H, brs), 7.01 
(2H, d, J = 7.8 Hz), 7.25 (2H, d, J = 7.8 Hz) 

Starting Material Synthesis Example 84: 5-Amino-2-(4-thiomorpholinopiperidin-1-yl)benzonitrile 



[0363] Reductive amination was conducted according to J. Org. Chem., vol. 55, p. 2552 (1 990) using 5-nitro-2-(4-ox- 
opiperidin-1-yl)benzonitrile and thiomorpholine. Then, the nrtro group was reduced in the same manner as in Starting 
Material Synthesis Example 40 to give the title compound, melting point: 138°C. 



[0360] 



CN 
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Starting Material Syntbasis Example 85: 5-Amino-2-[4-[N-terf-butoxycarbonyl-N-(2-hydroxyethyl)amino]piperidin- 
1-yl]benzonitrile 



(1 ) 5-Nitro-2-(4-oxopiperidin-1 -yl)benzonitrile 

[0365] 2-Chloro-5-nitrobenzonitrile (15 g), 4-piperidone monohydrate hydrochloride (13.9 g) and triethylamine (25 
ml) were added to aceto nit rile (1 00 ml), and the mixture was stirred at a refluxing temperature for 1 .5 h. 0.5 N Aqueous 
hydrochloric acid solution (200 ml) was added to the reaction mixture to allow crystallization to give the title compound 
(16.1 g), melting point: 109°C. 

(2) 2-[4-(2-Hydroxyethylamino)piperidin-1 -yl]-5-nitrobenzonitrile 

[0366] 5-Nitro-2-(4-oxopiperidin-1 -yl)benzonitrile (5.0 g), 2-hydroxyethylamine (1 .5 g) and sodium cyanoborohydride 
(1.3 g) were added to a mixed solvent of methanol (100 ml) and tetrahydrofuran (50 ml) and the mixture was stirred 
at room temperature for 1 h. An aqueous hydrochloric acid solution was added to keep the reaction mixture acidic. 
The solvent was evaporated under reduced pressure. Aqueous sodium hydroxide solution was added to the residue 
and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over 
anhydrous sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyi ether was 
added to the residue to allow precipitation, whereby the title compound (3.6 g) was obtained, meiting point: 115°C. 

(3) 2-[4-[N-ferf-Butoxycarbonyl-N-(2-hydroxyethylamino)]piperidin-1-yl]-5-nitrobenzonitrile 

[0367] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 48 using 
2-[4-(2-hydroxyethyiamino)piperidin-1 -yl]-5-nitrobenzonitrile instead of 5-nitro-2-homopiperazinebenzonitrile, the title 
compound was obtained, melting point: 88°C. 

(4) 5-Amino-2-[4-[N-fe/t^utoxycamonyl-N-(2-hydroxyethyl)amino]piperidin-1-yl]benzonitri 

[0368] Reduction was conducted according to Starting Material Synthesis Example 40 using 2-[4-[N-fert-butoxycar- 
bonyl-N-(2-hydroxyethylamino)]piperidin-1-yl]-5-nitrobenzonitrile to give the title compound. 

1 H-NMR (400MHz, DMSO-d 6 ) 8(ppm):1 .41 (9H, s), 1.5-1.7 (2H, m), 1 .7-2.0 (2H, m), 2.6 - 2.8 (2H, m), 3.0 - 3.5 (7H, 
m), 4.68 (1H, brs), 5.19 (2H, s), 6.7 - 6.9 (2H, m), 6.96 (1H, d, J = 9. 8 Hz) 

Starting Material Synthesis Example 86: 5-Amino-2-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]benzonitrile 



[0370] According to Tetrahedron vol. 38(3), p. 413 (1982), reductive amidation was conducted using 5-nitro-2-pip- 
erazinebenzonitrile synthesized in Starting Material Synthesis Example 47 and 2,3,5,6-tetrahydropyran-4-one, and 
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reduction reaction was conducted in the same manner as in Starting Material Synthesis Example 40 to give the title 
compound, melting point: 162°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm):1 .39 - 1 .43 (2H, m), 1 .71 (2H, d, J = 11 .7 Hz), 2.38 - 2.50 (1H, m), 2:52 - 2.63 
(4H, brs), 2.86 - 2.97 (4H, brs), 3.28 (2H, dd, J = 11.2, 11.7 Hz), 3.88 (2H, d, J = 9.7 Hz), 5.19 (2H, brs), 6.81 (2H, brs), 
6.92-6.94 (1H,m) 

Starting Material Synthesis Example 87: 5-Amino-2-[4-(3,4,5,6-tetrahydro-2H-thiopyran-4-yl)piperazin-1-yl] 
benzonrtrile 

[0371] 



[0372] According to Tetrahedron vol. 38(3), p. 413 (1982), reductive amidation was conducted using 5-nitro-2-pip- 
erazinebenzonitrile synthesized in Starting Material Synthesis Example 47 and 2, 3,5,6-tetrahydrothiopyran-4-one, and 
reduction reaction was conducted in the same manner as in Starting Material Synthesis Example 40 to give the title 
compound, melting point: 109°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm):1.60 - 1.76 (2H, m), 2.14 (2H, d, J = 10.7 Hz), 2.34 - 2.40 (1H, m), 2.64-2.73 
(2H, m) 2.73 - 2.75 (4H, m), 3.03 (4H, m), 3.61 (2H, brs), 6.79 - 6.88 (3H, m) 

Starting Material Synthesis Example 88: 1-(4-Ch I orophenyl)-5-methylpyrazole-4-carboxy lie chloride 
[0373] 




[0374] A suspension of 1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxylic acid (50 g) synthesized in Starting Material 
Synthesis Example 8, thionyl chloride (17 ml) , toluene (200 ml) and dimethylformamide (0.1 ml) was refluxed under 
heating for 3 h. After the reaction, the solvent was evaporated to give the title compound (54 g), melting point: 
105-1 07°C. 

Starting Material Synthesis Example 89: 5-Amino-2-[4-(N-2-hydroxyethyl-N-methylamino)piperidin-1 -yl]benzonitrile 
[0375] 




[0376] According to Tetrahedron, vol. 38, No. 3, p. 413 (1 982) and using 5-nitro-2-(4-oxopiperidino)benzonitrile and 
N-methylethanolamine, 2-[4-(N-2-hydroxyethyl-N-methylamino)piperidln-1 -yl]-5-nitrobenzonitrile was synthesized, 
which was subjected to reduction according to Starting Material Synthesis Example 40 to give the title compound. 
1 H-NMR (400MHz, DMSO-d 6 ) 5(ppm):1 .5-1 .55 (2H, m), 1.7-1.85 (2H, m), 2.22 (3H, s), 2.35-2.5 (1H, m), 2.55-2.65 
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(2H, m), 3.15-3.25 (2H, m), 3.35-3.5 (4H, m), 4.30 (1H, brs), 5.16 (2H, brs), 6.7-6.9 (2H, m), 6.93 (1H, d, J = 9.3 Hz) 
Starting Material Synthesis Example 90: 1-(4-Trifluoromethylphenyl)-5-methylpyrazole-4-carboxylic acid 
[0377] 



[0378] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using 4-trif- 
luoromethylphenylhydrazine (12.8 g) and ethyl 2-ethoxymethyleneacetoacetate (12.3 g), the title compound (12.3 g) 
was obtained, melting point: 181°C. 

Starting Material Synthesis Example 91: 5-Amino-2-[4-(4-fert-butoxycarbonylpiperazin-1-yl)piperidin-1-yl] 
benzonitrile 




[0379] 



H 2 N 




O 



[0380] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 84, except that 
1-te/?-butoxycarbonyipiperazine was used instead of thiomorpholine, the title compound was obtained, melting point: 
172°C. - 

Starting Material Synthesis Example 92: 1-Benzyl-3-methylpyrazole-4-carboxylic acid and 1-benzyl- 
5-methylpyrazole-4-carboxylic acid 

[0381] 




[0382] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using benzyl- 
hydrazine dlhydrochloride (8.0 g) and ethyl 2-ethoxymethyleneacetoacetate (7.6 g), the residue was recrystallized from 
ethyl acetate to give 1-benzyl-3-methylpyrazole-4-carboxylic acid (2.45 g). 

1 H-NMR (400MHz, DMSO-de) 6(ppm):2.29 (3H, s), 5.26 (2H, s), 7.2-7.4 (5H, m), 8.26 (1H, s), 12.15 (1H, brs) 
[0383] The mother liquor thereof was concentrated and recrystallized twice from a mixed solvent of ethyl acetate- 
diisopropyl ether to give 1 -benzyl-5-methylpyrazole-4-carboxylic acid (0.8 g). 

1 H-NMR (400MHz, DMSO-d 6 ) 5(ppm):2.45 (3H, s), 5.36 (2H, s), 7.13 (2H, d, J = 7.3 Hz), 7.2-7.4 (3H, m), 7.78 (1H, 
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s), 12.23 (1H, brs) 

Starting Material Synthesis Example 93: 3-Methyl-1-phenethyIpyrazoIe-4-carboxylic acid and 5-methyl 
1 -phenethylpyrazole-4-carboxylic acid 

[0384] 




[0385] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using 
phenelzine (15 g) and ethyl 2-ethoxymethyieneacetoacetate (1 2 g), the residue was recrystallized from a mixed solvent 
of ethyl acetate-diisoprcpyl ether to give 3-methyM -phenethylpyrazole-4-carboxylic acid (5.5 g). 
1 H-NMR (400MHz, DMSO-d 6 ) 5(ppm):2.31 (3H t s), 3.08 (2H, d, J = 6.8 Hz), 4.27 (2H, d, J = 6.8 Hz), 7.15-7.3 (5H, m), 
7.99 (1H, s), 12.07 (1H t brs) 

[0386] The mother liquor thereof was concentrated and hexane was added. The insoluble matter was filtrated and 
5-methyM-phenethylpyrazole-4-carboxylic acid (0.9 g) was obtained as crystals from the filtrate. 1 H-NMR (400MHz, 
DMSO-d 6 ) 8(ppm):2.15 (3H, s), 3.04 (2H, d, J = 6.8 Hz) , 4.27 (2H, d, J = 6.8 Hz), 7.08 (2H, d, J = 7.3 Hz), 7.15-7.3 
(3H, m), 7.75 (1H,s), 12.13 (1H, brs) . - 

Starting Material Synthesis Example 94: 5-Amino-2-[4-[N-rerr-butoxycarbonyl-N-(2-methoxyethyl)amino]piperidin- 
1-yi]benzonitrile 

[0387] 




[0388] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 85(2), (3) and 
(4) using 5-nitro-2-(4-oxopiperidino)benzonrtrile and 2-methoxyethylamine, the title compound was obtained. 
1 H-NMR (400MHz, DMSO-dg) 6(ppm):1.41 (9H, s), 1.55-1.75 (2H, m), 1.75-2.0 (2H, m), 2.6-2.75 (2H, m), 3.15-3.45 
(7H, m), 3.26 (3H, s), 5.19 (2H, s), 6.75-6.85 (2H, m), 6.92 (1H, d, J = 9.2 Hz) 
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Starting Material Synthesis Example 95: 5-Amino-2-[4-[N : (2-methoxyethyl)-N-methylamino]piperidin-1-yl] 
benzonitrile 

[0389] 

[0390] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 84,.except that 
2-methoxyethylmethylamine was used instead of thiomorpholine, the title compound was obtained, metting point: 88°C. 

Starting Material Synthesis Example 96: 5-Amino-2-[4-bis(2-methoxyethyl)aminopiperidin-1-yi]benzonitrile 

[0391] 




[0392] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 84, except that 
bis(2-methoxyethyl)amine was used instead of thiomorpholine, the title compound was obtained. 
1 H-NMR (400MHz, DMSO-de) 8(ppm):1 .46-1 .6 (2H, m), 1.7-1.8 (2H, m), 2.5-2.65 (3H, m), 2.65 (4H t t, J - 6.3 Hz), 
3.15-3.25 (2H, m), 3.24 (6H, s), 3.33 (4H, t, J = 6.3 Hz), 5 : 17 (2H, s), 6.75-6.8 (2H, m), 6.93 (1 H, d, J = 9.7 Hz) 



Starting Material Synthesis Example 97: 5-Methyl-1 -(2-pyridyl)pyrazole-4-carboxylic acid 
[0393] 




[0394] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using 2-pyri- 
dylhydrazine (8.0 g) and ethyl 2-ethoxymethyleneacetoacetate (1 3.7 g), the title compound (9.4 g) was obtained, melt- 
ing point: 165°C. 
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Starting Material Synthesis Example 98: 5-Amino-2^4-(4-hydroxypiperidino)piperidin-1-yl]benzonitrile 
[0395] 




[0396] According to Tetrahedron vol. 38(3), p. 41 3 (1 982), reductive amidation was conducted using 5-nitro-2-(4-ox- 
opiperidin-1-yl)benzonitriie and 4-hydroxypiperazine, and reduction reaction was conducted in the same manner as in 
Starting Material Synthesis Example 40 to give the title compound, melting point: 175°C. 

Starting Material Synthesis Example 99: 5-Amino-2-[4-(4-morpholinomethylpiperidino)]benzonitrile 

[0397] 




[0398] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 2-chloro- 
5-nitrobenzonitrile and 4-morpholinomethylpiperidine, the title compound was obtained. 

1 H-NMR (400MHz, DMSO-de) 5(ppm):1 .15-1 .3 (2H, m), 1 .55-1 .65 (1 H, m), 1 .75-1 .85 (2H, m), 2.1 7 (2H, d, J = 7.3 Hz), 
2.25-2.4 (4H, m), 2.55-2.65 (2H, m), 3.1-3.2 (2H, m), 3.57 (4H, t, J = 4.4 Hz), 5.16 (2H, s), 6.75-6.85 (2H, m), 6.93 (1H, 
d, J = 9.3 Hz) 

Starting Material Synthesis Example 100: 1-(4-Nitrophenyl)-5-methylpyrazole-4-carboxylic acid 
[0399] 




[0400] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 1 using 4-nitro- 
phenylhydrazine and ethyl 2- ethoxym ethyl en eaceto acetate, the title compound was obtained, melting point: 202°C. 
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Starting Material Synthesis Example 101: 3-Bromo-4-(4-morpholinopiperidin-1-yl)aniline 
[0401] 



Br 

[0402] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 3-bro- 
mo-4-chloro nitrobenzene and 4-morpholinopiperidine, the title compound was obtained, melting point: 215-217°C. 

Starting Material Synthesis Example 102: 2-Amino-5-(4-morpholinopiperidin-1 -yl)benzonitrile 

[0403] 



[0404] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 5-chloro- 
2-nitrobenzonitrile and 4-morpholinopiperidine, the title compound was obtained, melting point: 178-180°C. 



Starting Material Synthesis Example 103: N-(4-Chloro-3-nitrophenyl)-1-(4-chlorophenyl) -5-methylpyrazole- 
4-carboxamide 

[0405] 




[0406] 1 -(4-Chiorophenyl)-5-methylpyrazole-4K;arboxylic chloride (1 .7 g) was added to a pyridine solution of 4-chlo- 
ro-3-nitroaniiine (1 g) and the mixture was stirred at room temperature for 2 h. After the reaction, water was added and 
the precipitated solid was collected by filtration to give the title compound (2.1 g), melting point:221-225°C. 
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Starting Material Synthesis Example 104: N- (4-Chloro-3-nitrophenyl)-5-methyM -(4-trifluoromethylphenyl)pyrazole- 
4-carboxamide 

[0407] 



10 



15 



20 



[0408] 1-(4TrifIuoromethylphenyl)-5-methylpyrazole-4-carboxylic acid obtained in Starting Material Synthesis Ex- 
ample 90 was converted to acid chloride according to Starting Material Synthesis Example 88. The acid chloride was 
reacted and treated in the same manner as in Starting Material Synthesis Example 103 to give the title compound, 
melting point: 206-208°C. 

Starting Material Synthesis Example 105: 3-Methyl-4-(4-moroholinopiperidin-1-yl)aniline 
[0409] 



25 



30 




35 



[0410] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using4-chloro- 
3-methylnitrobenzene and 4-morpholinopiperidine, the title compound was obtained, melting point: 199-200°C. 

Starting Material Synthesis Example 106: 3-Chloro-4-(4-morpholinopiperidin-1 -yl)ani)ine 

[0411] 



40 



45 



CI 



[0412] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 
3,4-dichioronltrobenzene and 4-morpholinopiperidine, the title compound was obtained, melting point: 220-223°C. 



50 
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Starting Material Synthesis Example 107: 4-(4-Morphotinopiperidin-1-yl)-3-trifluoromethylaniline 



[0413] 




N 



[041 4] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 4-chloro- 
3-trifluoromethy I nitrobenzene and 4-morpholinopiperidine, the title compound was obtained, melting point: 118-120°C. 

Starting Material Synthesis Example 108: 5-Amino-2-(4-methoxymethoxypiperidin-1-yl)benzonitrile 



[041 6] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 59 using N-(tert- 
butoxycarbonyl)-4-hydroxypiperidine, sodium hydride and methoxymethylchloride, N-(fert-butoxycarbonyl)-4-meth- 
oxymethoxypiperidine was obtained. This was treated with trifluoroacetic acid^chloroform to give 4-methoxymethoxy- 
piperidine, which was subjected to the reaction and treatment in the same manner as in Starting Material Synthesis 
Example 40 using 4-fold equivalents of triethylamine to give the title compound. 1 H-NMR (400 MHz, DMSO-d 6 ) S(ppm): 
1.6 - 1 .7 (2H, m), 1.9 - 2.0 (2H, m), 2.7 - 2.8 (2H, m), 3.0 - 3.1 (2H, m) p 3.27 (3H, s), 3.6 - 3.7 (1H, m), 4.65 (2H f s), 
5.18 (2H, s, NH2) ( 6.7 - 6.8 (2H, m), 6.96 (1H, d, J = 9.3 Hz). 

Starting Material Synthesis Example 109: 5-Amino-2-[4-(2-methoxyethoxy)piperidin-1 -yl]benzonitrile 



[0418] By the reaction and treatment in the same manner as in Starting Material Synthesis Exampfe 108 using N-(terT- 
butoxycarbonyl)-4-hydroxypiperidine, the title compound was obtained. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm):1 .5 - 1 .65 (2H, m) , 1 .9 - 2.0 (2H, m) , 2.65 - 2.75 (2H, m), 3.0 - 3.1 (2H, m), 
3.26 (3H, s), 3.4 - 3.5 (3H, m), 3.5 - 3.6 (2H, m), 5.18 (2H, s t NH2), 6.75 - 6.85 (2H, m), 6.95 (1H, d, J = 9.3 Hz). 



[0415] 



CN 




[0417] 




CN 
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Starting Material Synthesis Example 110: 3,5-Dichloro-4-(4-morohoiinopiperidin-1-yl)aniline 
[0419] 

5 




[0420] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40 using 
15 3,4,5-trichloronitrobenzene and 4-morpholinopiperidine, the title compound was obtained, melting point: 144-146°C. 

Starting Material Synthesis Example 111: 5-Amino-2^4-(2-hydroxyethyl)piperidin-1 -yl}benzonitrile 

[0421] 

20' 



CN 



25 




[0422] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
30 4-piperidineethanol was used instead of piperidine, the title compound was obtained, melting point: 60-63°C. 

Starting Material Synthesis Example 112: 5-Amino-2^4-(2-methoxyethyl)piperazin-1 -yl]benzonitri!e 

[0423] 

35 



40 




45 

[0424] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
1-{2-methoxyethyl)piperazine was used instead of piperidine, the title compound was obtained. 
1 H-NMR (400 MHz, DMSO-cIq) 5(ppm):2.45 - 2.6 (6H, m), 2.85 - 2.95 (4H, m), 3.24 (3H, s), 3.45 (2H, t, J = 5.9 Hz), 
5.20 (2H, s), 6.75 - 6.85 (2H, m), 6.95 (1 H, d, J = 9.3 Hz). 

so 
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Starting Material Synthesis Example 113: 5-Amino-2-[4-(4-methoxypiperidin-1-yl)piperidin-1-yl]benzonitrile 
[0425] 




[0426] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 84, except that 
4-methoxypiperidinewas used instead of thiomorpholine, the title compound was obtained, melting point: 125-130°C. 

Starting Materia! Synthesis Example 114: 5-Amjno-2-(3-moroholinopropoxy)benzonitrile 

[0427] - ■ ' 



CN 



[0428] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 36, using 1-(3-hy- 
droxypropyl)morpholine and 2-chloro-5-nitrobenzonitrile, the title compound was obtained. 

1 H-NMR (400 MHz, DMSO-dg) 6 (ppm):1 .8-1.9 (2H, m) , 2.3 - 2.5 (6H, m), 3.5 - 3.6 (4H, m), 3.95 - 4.05 (2H, m), 5.06 
(2H, s), 6.78 (1 H, d,J = 2.9 Hz), 6.84 (1 H, dd, J = 8.8, 2.9 Hz), 6.96 (1 H, d, J = 8.8 Hz) 

Starting Material Synthesis Example 115: 5-Amino-2-(2-morpholinoethoxy)benzonrtrile 

[0429] 



[0430] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 36 using 1 -(2-hy- 
droxyethyl)morpholine and 2-chloro-5-nitrobenzonitrile, the title compound was obtained. 

1 H-NMR (400 MHz, DMSO-dg) 5(ppm) :2.4 - 2.5 (4H, m), 2.6 - 2.7 (2H, m), 3.5 - 3.6 (4H, m), 4.08 (2H, d, J = 5.9 Hz), 
5.08 (2H, s), 6.78 (1H, d, J = 2.5 Hz), 6.84 (1H, dd, J = 8.8, 2.5 Hz), 6.98 (1H, d, J = 8.8 Hz). 
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Starting Material Synthesis Example 116: 5-Amino-2-(4-morpholinopiperidin-1-ylmethyl)benzonitriie 
[0431] 



[0432] A suspension of carbon tetrachloride (400 ml) containing 2-methyl-5-nitrobenzonitrile (24 g), N-bromosuc- 
15 cinicimide (26.4 g) and 2,2'-azobls(isobutyronitrile) (0.8 g) was stirred at a refluxing temperature for 4 h. The reaction 
mixture was added into saturated aqueous sodium thiosulfate solution under room temperature, washed with water 
and saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under re- 
duced pressure. Acetonitrile (50 ml) solution of the obtained 2-bromomethyl-5-nitrobenzonitrile (5 g), 4-morphoiinopi- 
peridine (5.3 g) and diisopropylethylamine (8.0 g) was stirred at a refluxing temperature for 1 h. 4N Hydrochloric acid 
20 was added under ice-cooling to adjust the solution to pH 2 and the solution was washed with chloroform. The solution 
was adjusted to pH 1 0 with a 30% aqueous potassium carbonate solution and extracted with chloroform. The organic 
layer was washed with water and saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: 
chloroform-methanol) to give 2-(4-morpholinopiperidln-1-ylmethyl)-5-nitrobenzonitrile (1.7 g). Using this compound, 
25 reduction was conducted acording to Starting Material Synthesis Example 40 to give the title compound, melting point: 
162-165°C. 

Starting Material Synthesis Example 117: 5-Amino-2-(3-hydroxypropylthio)benzonitrile 
30 [0433] 



HaN TTT CN 



40 [0434] By the reaction and treatment in the same manner as in Starting Material Synthesis Example 40, except that 
3-mercapto-1-propanol was used instead of piperidine, the title compound was obtained. 

1 H-NMR (400 MHz, EMSO-d 6 ) 6(ppm):1 .5 -1.7 (2H, m), 2.84 (2H, t, J = 6.8 Hz), 3.45 (2H, q apparent, J = 5.3 Hz), 
"" >= 4.50 (1 H, t, J = 5.3 Hz), 5.77 (2H, s), 7.60 (1 H, dd, J = 8.8, 2.4 Hz), 6.89 (1 H, d, J = 2.4 Hz), 7.32 (1 H, d, J = 8.8 Hz). 

45 Example 1 : N-(3-Cyano-4-neopentyloxyphenyl)-1 ,5-dimethylpyrazole-4-carboxamide 

[0435] 
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[0436] 1 ,5-Dimethylpyrazole-4-carboxylic acid (1 0 g), 1 -hydroxybenzotriazole (1 1 .6 g) and 1 -ethyl-3-(3'-dimethylami- 
. nopropyl)carbodiimide (16.3 g) were added to dimethylformamide (200 ml) and the mixture was stirred at room tem- 
perature for 1.5 h. The reaction mixture was treated with aqueous potassium carbonate solution. The organic layer 
was extracted with ethyl acetate, washed with saturated brine and dried over anhydrous magnesium sulfate, after 
5 which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow crys- 
tallization. The crystals were recrystallized from ethyl acetate to give 1-benzotriazole 1 ,5-dimethylpyrazole-4-carbox- 
ylate (11.8 g), melting point 167-168°C. 

[0437] 1-Benzotriazole 1 ,5-dimethylpyrazole-4-carboxylate (3 g) and 5-amino-2-neopentyloxybenzonitrile (2.4 g) 
were added to ethanol (30 ml) and the mixture was stirred at 78° C for 3 h. After evaporation of the solvent, the residue 
10 was purified by silica gel column chromatography (mobile phase: chloroform :methanol = 50:1). to give the title com- 
pound (2.56 g), melting point: 187-188°C. 

Example 2: N-(3-Cyano-4-isobutoxyphenyl)-1 ,5-dimethylpyrazole-4-carboxamide 
15 .[0438] 



20 




25 

[0439] 1 -Hydroxybenzotriazole 1 ,5-dimethylpyrazole-4-carboxylate (2 g) and 5-amino-2-isobutoxybenzbnitrile (1 .9 
g) were added to ethanol (25 ml) and the mixture was stirred at 78°C for 3 h. After evaporation of the solvent, the 
residue was purified by silica gel column chromatography (mobile phase: chloroform:methanol = 50:1) to give the title 
compound (0. 8 g), melting point: 160-162°C. 

30 

Example 3: N-(3-Cyano-4-piperidinophenyl)-1 J 5-dimethylpyrazole-4-carboxamide 
[0440] 

35 



40 




45. 

[0441] 1 -Hydroxybenzotriazole 1 ,5-dimethylpyrazole-4-carboxylate (1 .2g) and5-arnino-2-piperidinobenzonrtrile (0.9 
g) were added to ethanol (20 ml) and the mixture was stirred at 78°C for 3 h. After evaporation of the solvent, aqueous 
potassium carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. The organic 
so layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous ethanol to give the title compound (0.7 g), melting point: 217-218°C. 
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Example 4: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 ,5-dimethylpyrazole-4-carboxamide 
[0442] 



10 




[0443] 1-Benzotriazole 1 ,5-dimethylpyrazole-4-carboxylate (3 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl] 
benzonitrile (2.9 g) were added to ethanol (25 ml) and the mixture was stirred at 7B°C for 3 h. After evaporation of the 
solvent, aqueous potassium carbonate solution was added to the residue and the mixture was extracted with ethyl 
20 acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which 
the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous ethanol to give the title compound (0.65 g), melting point: 228-230°C. 

Example 5: N-[3-Cyano-(4-hydroxypiperidin-1-yl)phenyl]-1 ,5-dimethylpyrazole-4-carboxamide 

25 

[0444] 



30 



35 




40 [0445] 1-Benzotriazole 1 ,5-dimethyipyrazole-4-carboxylate (3 g) and 5-amino-2-(4-hydroxypiperidin-1-yl)benzoni- 
trile (2.5 g) were added to ethanol (35 ml) and the mixture was stirred at 78° C for 3 h. After evaporation of the solvent, 
aqueous potassium carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 

45 crystals were recrystallized from hydrous ethanol to give the title compound (0.9 g), melting point: 261 -262°C. 
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Example 6: 4-(1-[2-Cyano-4-(1 .S-dimethyl^-pyrazolecartaoxamideJpheny^piperidine-^yloxyJ^-oxobutyric acid 
[0446] 




.OH 



[0447] N- [3-Cyano-(4-hydroxypiperidin-1-yl)phenyl]-1 ,5-dimethylpyrazole-4-carboxamide (0.7 g), succinic anhy- 
dride (0.2 g) and a catalytic amount of p-toluenesulfonic acid monohydrate were added to nitrobenzene (5 ml), and 
the mixture was reacted at 120°C for 3 h. After cooling to room temperature, diisopropyl ether was added and the 
precipitated crystals were recrystallized from hydrous dimethytformamide to give the title compound (0.5 g), melting 
point: 211-212°C. 

Example 7: N- (3-Cyano-4-n-hexyloxyphenyl)-1 ,5-dimethylpyrazoIe-4-carboxamide 



[0449] 1 -Benzotriazole 1 ,5-dimethy!pyrazole-4-carboxylate (1 g) and 5-amino-2-n-hexyloxybenzonitrile (0.8 g) were 
addedtoethanol(10ml) and the mixtu re was stirred at 78° C for 3 h. After evaporation of the solvent, aqueous potassium 
carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. The organic layer was 
washed with -saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated 
under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous ethanol to give the title compound (0,7 g), melting point: 150-1 51 °C. 

Example 8: N-(3-Cyano-4-neopentyloxyphenyl)-1 ,3-dlmethylpyrazole-4-carboxamide 



[0448] 




— N 



[0450] 
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[0451] 1 ,3-Dimethylpyrazole-4-carboxy lie acid (0.6 g), 5-amino-2-neopentyloxybenzonitrile (0.9 g), triethylamine (1.0 
g) and diethyl cyanophosphate (1 .0 g) were added to dimethytformamide (1 0 ml) and the mixture was stirred at room 
temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer 
was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated 
under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous methanol to give the title compound (0.5 g), melting point: 193-194°C. 

Example 9: N-(3-Cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxamide 



[0453] 1-(4-Fluorophenyl)-3-methylpyrazole-4-carboxyllc acid (1.2 g), 5-amino-2-neopentyloxybenzonitrile (1.3 g), 
triethylamine (1.7 g) and diethyl cyanophosphate (1.3 g) were added to dimethytformamide (10 mi) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (0.4 g), melting 
point: 181-182°C. 

Example 10: N-(3-Cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)-5-methylpyra^o!e-4-carboxamide 1/2 hydrate 



[0455] 1-(4-Fluorophenyl)-5-methylpyrazole-4-carboxyllc acid (2.1 g), 5-amtno-2-neopentyloxybenzonitrile (1.3 g), 
triethylamine (1.7 g) and diethyl cyanophosphate (1.3 g) were added to dimethylformamide (10 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous ethanol to give the title compound (0.2 g), melting point: 126-127°C. 



[0452] 




[0454] 




1/2 H 2 Q 
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Example 11 :N-(3-Cyano-4-isobutoxyphenyl)-1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxamide 
[0456] 




[0457] 1-(4-Fluorophenyl)-3-methylpyrazole-4-carboxyHc acid (0.6 g), 5-amino-2-isobutoxybenzonitrile (0.5 g), tri- 
ethylamine (0.8 g) and diethyl cyanophosphate (0.7 g) were added to dimethylformarnide (8 ml) and the mixture was 
stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals 
were recrystallized from hydrous ethanol to give the title compound (0.2 g), melting point: 1 79-1 80°C. 

Example 12: N-(3-cyano-4-neopentyloxyphenyl)-1- (4-fluorophenyl)-3,5-dimethylpyrazole-4-carboxamide 

[0458] 




[0459] 1 -^-FluorophenyO-S.S-dimethylpyrazoie^-carboxylic acid (2 g), 5-amino-2-neopentyloxybenzonitrile (1 .7 g), 
triethylamine (1.7 g) and diethyl cyanophosphate (1.4 g) were added to dimethylformarnide (20 ml) and the mixture 
was stirred at room temperature for 1 h.The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure, n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous methanol to give the title compound (0.6 g), melting point: 174-1 75°C. 

Example 13: N- (3-cyano-4-neopentyloxyphenyl)-1 - (4-fluorophenyl)pyrazole-4-carboxamide 

[0460] 




[0461] 1 -(4-Fluorophenyl)pyrazofe-4-carboxylic acid (2 g), 5-amino-2-neopentyloxybenzonitrile (2.2 g), triethylamine 
(2 g) and diethyl cyanophosphate (1 .6 g) were added to dimethylformarnide (20 ml) and the mixture was stirred at room 
temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer 
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Example 19: N-(3-Cyano-4-neopentyloxyphenyl)-N-[1-(4-fluorophenyl)-3-^ 



[0472] 

5 



10 




15 

[0473] Dichloroethane solution (45 ml) containing 1 -(4-fluorophenyl)-3-methylpyrazoie-4-carboxylic acid (8.1 g) and 
thionyl chloride (5.3 g) was stirred at 83°C for 30 min to give acid chloride. This was added to pyridine solution (80 ml) 
containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (5.3 g) under ice-cooling and the mixture was stirred for 1 - 
h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed with 

20 saturated brine, after which the solvent was evaporated under reduced pressure. Sodium hydroxide (1 .8 g), water (40 
ml) and ethanol (40 ml) were added to the residue and the mixture was stirred at a refluxing temperature for 1 h. The 
solvent was evaporated under reduced pressure. Dilute hydrochloric acid was added, and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, 
after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystal- 

25 lizatlon. The crystals were recrystallized from a mixed solvent of toluene- n-hexane to give the title compound (4.7 g), 
melting point: 156. 7°C. 

Example 20: N-(3rCyano-4-neopentyloxyphenyl)-1-phenyl-3-methylpyrazole-4-carboxamide 
30 [0474] 



35 




40 

[0475] 1-Phenyl-3-methylpyrazole-4-carboxylic acid (2.2 g), 5-amino-2-neopentyloxybenzonitrile (2.2 g), triethyl- 
- amine (3.3 g) and diethyl cyanophosphate (2.7 g) were added to dimethylformamide (20 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
45 evaporated under reduced pressure, n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous methanol to give the title compound (2.4 g), melting point: 155-156°C. 



50 



55 
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Example 21 : N- (3-Cyano-4-neopentyloxyphenyl)-1 -methyl-3-phenylpyrazoie-5-carboxamide 
[0476] 




[0477] 1-Methyl-3-phenylpyrazole-5-cart50xylic acid (0.8 g), 5-amino-2-neopentyloxybenzonitrile (0.8 g), triethyl- 
amine (1 .2 g) and diethyl cyanophosphate (1 .0 g) were added to dlmethylformamide (10 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous methanol to give the title compound (0.3 g), melting point: 223-224°C. 

Example 22: N- (3-Cyano-4-neopentyloxyphenyl)-1-methyl-5-phenylpyrazole-3-carboxamide 

[0478] 



[0479] 1-Methyl-5-phenylpyrazole-3-carboxylic acid (2.1 g), 5-amino-2-neopentyloxybenzonitrile (2.2 g), triethyl- 
amine (3.4 g) and diethyl cyanophosphate (2.7 g) were added to dimethylformamide (25 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous dimethylformamide to give the title compound (3.1 g), melting point: 156-157°C. 

Example 23: N-(3-Bromo-4-neopentyloxyphenyl)-1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxamide 

[0480] 




[0481] 1- (4-Fluorophenyl) -3-methylpyrazole-4-carboxyllcadd (1 .7g), 3-bromo-4-neopentyloxyaniline (2 g), triethyl- 
amine (2.3 g) and diethyl cyanophosphate (1 .9 g) were added to dimethylformamide (20 ml) and the mixture was stirred 
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at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous dimethylformamide to give the title compound (1 .4 g), melting point: 1 93-1 94°C. 

Example 24: N-(3-Cyano-4-n-hexyloxyphenyl)-1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxamide 

[0482] 




[0483] 1-(4-Fluorophenyl)-3-methylpyrazole-4-carboxylic acid (1 .0 g), 5-amino-2-n-hexyloxybenzonitrile (1 .0 g), tri- 
ethylamine (1 .4 g) and diethyl cyano phosphate (1 .2 g) were added to dimethylformamide (20 ml) and the mixture was 
stirred at roan temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The crystals 
were recrystallized from ethyl acetate to give the title compound (0.5 g), melting point: 160-161°C. 

Example 25: 5-Chloro-N-(3-cyano-4-neopentyioxyphenyl)-1 -(4-fluorophenyl)pyrazoie-4-carboxamide 

[0484] 




[0485] 5-Chloro-1-(4-fluorqphenyl)-3-pyrazole-4-carboxylic acid (1 .0 g), 5-amino-2-neopentyloxybenzonitrile (0.9 g), 
triethylamine (1.3 g) and diethyl cyanophosphate (1 .0 g) were added to dimethylfoxmamide (10 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous methanol to give the title compound (0. 6 g), melting point: 149-150°C. 
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Example 26: N-(3-Cyano-4-neopentyloxyphenyl)-1 ^^^-trifluoroethyOpyrazole^-carboxamide 
[0486] 




[0487] 1-(2,2,2-Trifluoroethyl)pyrazole-4-carboxylic acid (2.2 g), 5-amino-2-neopentyloxybenzonitrile (2.5 g), 1-hy- 
droxybenzotriazole (1.8 g) and 1-ethyl-3-(3'-dimethyIaminopropyl)carbodiimide (2.6 g) were added to dimethylforma- 
mide (20 ml) and the mixture was stirred at room temperature for 1 .5 h. The reaction mixture was treated with aqueous 
potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from ethyl acetate to give the 
title compound (1 .8 g), melting point 159-160°C. 

Example 27: N-(3-Cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyl)-5-methylpyrazole-3-carboxamide 
[0488] 




[0489] 1-(4-Fluorophenyl)-5-methylpyrazole-3-carboxylic acid (2.1 g), 5-amino-2-neopentyloxybenzonitrile (2.0 g), 
triethylamine (2.9 g) and diethyl cyanophosphate (2.3 g) were added to dimethylfornnamide (25 ml) and the mixture 
was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. Methanol was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous methanol to give the title compound (1 .9 g), melting point: 146-147°C. 
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Example 28: N-(3-Cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyl)-3-methylpyrazole-5-carboxamide 



[0490] 



5 



10 




15 



F 



[0491] 1-(4-Fluorophenyl)-3-methylpyrazole-5-carboxylic acid (1.4 g), 5-amino-2-neopentyloxybenzonitrile (1.3 g), 
triethylamine (1.9 g) and diethyl cyanophosphate (1.6 g) were added to dimethylformamide (20 ml) and the mixture 
20 was stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated under reduced pressure. Methanol was added to the residue to allow crystallization. The 
crystals were recrystallized from hydrous methanol to give the title compound (0.3 g), melting point: 165°C. 

25 Example 29: N-(3^yano^-isobutylphenyl)-1-(4-fluorophenyl)-3-methylpyrazole-4-<»rboxamide 



40 [0493] 1 -(4-F!uorophenyl)-3-methylpyrazole-4-carboxylic acid (1 .5 g), 5-amino-2-isobutylbenzonitrile (1 .2 g), triethyl- 
amine (2.0 g) and diethyl cyanophosphate (1 .2 g) were added to dimethylformamide (1 5 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. A mixed solvent of ethyl acetate- n-hexane was added to the residue to allow 

45 crystallization. The crystals were recrystallized from hydrous dimethylformamide to give the title compound (0.9 g), 
melting point: 178-179°C. 



[0492] 
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Example 30: 1 -fe^Butyl-N-(3-cyano-4-neopentyloxyphenyl)-5-methylpyrazole-4-carboxamide 
[0494] * 




[0495] 1-te/t-Butyl-5-methylpyrazole-4-carboxylic acid (2 g), 5-amino-2-neopentyloxybenzonitrile (2.2 g), triethyl- 
amine (3.3 g) and diethyl cyanophosphate (2.7 g) were added to dimethylformamide (20 ml) and the mixture was stirred 
at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was 
evaporated under reduced pressure. Methanol was added to the residue to allow crystallization. The crystals were 
recrystailized from hydrous dimethylformamide to give the title compound (2.2 g), melting point: 143-144°C. 

Example 31 : N-{3-Cyano-4-(2-(dimethylamino)ethoxy)phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide 
hydrochloride 1/4 hydrate 

[0496] 




[0497] 1 -(4-Fluorophenyl)-5-dimethylpyrazole-4-cartooxylfc acid (35 g), 1 -hydroxybenzotriazole (25.5 g) and 1 -ethyl- 
s' (3'-dimethylam in opropyl)carbodiimide (36 g) were added to dimethylformamide (360 ml) and the mixture was stirred 
at room temperature for 1 .5 h. The reaction mixture was treated with aqueous potassium carbonate solution and ex- 
tracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue 
to allow crystallization. The crystals were recrystailized from ethyl acetate to give 1 -benzotriazole 1-(4-f!uorophenyl)- 
5-dimethylpyrazole-4-carboxylate (62 g), melting point 166-168°C. 

[0498] 1 -Benzotriazole 1 -(4-fluorophenyl)-5-dimethylpyrazole-4-carboxylate (3 g) and 5-amino-2-(2-(dimethylamino) 
ethoxy)benzonitrile (2.3 g) were added to ethanol (30 ml) and the mixture was stirred at 78°C for 3 h. The solvent was 
evaporated and the residue was purified by silica gel column chromatography (mobile phase: chloroform:methanol = 
50:1). To the obtained oily substance was added 10% hydrogen chloride-isopropanol solution to allow crystallization 
and the crystals were recrystailized from a mixed solvent of methanol-ethyl acetate to give the title compound (0.4 g), 
melting point: 258°C. 
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Example 32: N-(3-Cyano-4-neopentyloxyphenyl)-1^yclohexyl-5-methyl^^ 1 hydrate 

[0499] 




H 2 0 



[0500J 1-Cyclohexyl-5-methylpyrazole-4-carboxylic acid (1..2 g), 5-amino-2-neopentyloxybenzonitrile (1.1 g), tri- 
ethylamine (1 .7 g) and diethyl cyanophosphate (1 .4 g) were added to dimethylformamide (15 ml) and the mixture was 
stirred at room temperature for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The 
organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under reduced pressure. Methanol was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous dimethylformamide to give the title compound (1 .2 g), melting point: 126-128°C. 

Example 33: N-[3-Cyano-4-phenoxyphenyl]-1 -(4-fiuorophenyl)-5-methylpyrazole-4-carboxamide 



[0502] 1 -Benzotriazole 1-(4-fluorophenyl)-5-methylpyrazole-4-carboxylate (1 .6 g) and 5-amino-2-phenoxybenzoni- 
triie (i g) were added to ethanol (12 ml) and the mixture was stirred at 78°C for 3 h. The solvent was evaporated and 
the residue was purified by silica gel column chromatography (mobile phase: chloroformimethanol = 50:1 ) and recrys- 
tallized from ethyl acetate to give the title compound (0.7 g), melting point: 1 82-1 83° C. 

Example 34: N-[3-Cyano-4-(2,2,2-trifluoroethoxy)phenyl-1 -(4-fluorophenyl)pyrrole-3-carboxamide 



[0504] Dichloroethane solution (1 0 ml) containing 1 -(4-fluorophenyi)pyrrole-3-carboxylic acid (1 g) and thlonyl chlo- 
ride (0.7 g) was stirred at 83°C for 30 min to give acid chloride. This was added to pyridine solution (1 0 ml) containing 
5-amino-2-(2,2,2-trifluoroethoxy)benzonitrile (1.1 g) under ice-cooling and the mixture was stirred for 1 h. The reaction 



[0501] 




CN 



[0503] 
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mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine and 
the solvent was evaporated under reduced pressure. Dlisopropyl ether was added to the residue to allow crystallization. 
The crystals were recrystallized from a mixed solvent of toluene-acetonitrile to give the title compound (0.4 g), melting 
point: 227-228°C. 

Example 35: N-(3-Cyano-4-neopentyloxyphenyl)-N-[1-^ 



[0506] To dimethylformamide solution (24 ml) containing N- (3-cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyl)pyr- 
role-3-carboxamide (2.2 g) was added sodium hydride (60% content, 0.3 g) under ice-cooling and the mixture was 
stirred for 1 h. Dimethylformamide solution (1 ml) containing ethyl bromoacetate (1 .2 g) was added and the mixture 
was stirred for 1 h under ice-cooling, and after being warmed to room temperature, stirred for another 1 h. The reaction 
mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue 
was purified by silica gel column chromatography (mobile phase: ethyl acetate: n-hexane = 5:1 ) to give ethyl N-(3-cyano- 
4-neopentyloxyphenyl)-N-[1 -(4-fluorophenyl)pyrrole-3-ylcarbonyl]glycine ethyl as an oily sybstance. This was added 
to ethanol (1 0 ml) and 1 0% aqueous sodium hydroxide solution (1 0 ml) was added. The mixture was stirred for 30 min 
at a refluxing temperature. The solvent was evaporated under reduced pressure and dilute hydrochloric acid was 
added. The resulting crystals were recrystallized from hydrous dimethyrformamide to give the title compound (0.8 g), 
melting point: 248-249° C. 

Example 36: N-(3-Cyano-4-cyclohexyloxyphenyl)-1 -(4-fluorophenyl)pyrroie-3-carboxamide 



[0508] 1 -(4-Ruorophenyl)pyrrole-3-carboxylic acid (1 .5 g) and thionyl chloride (1 .0 g) were reacted in dichloroethane 
(1 0 ml) at 1 1 0°C for 30 min to give acid chloride. The solvent was evaporated under reduced pressure. To the residue 
were added 5-amino-2-cyclohexyloxybenzonitriie (1.6 g) and pyridine (10 ml) and the mixture was stirred at room 
temperature for 1 h. The reaction mixture was treated with dilute hydrochloric acid and extracted with ethyl acetate. 
The organic layer was washed with sodium hydrogen carbonate and saturated brine, and dried over anhydrous mag- 
nesium sulfate, after which the solvent was evaporated under reduced pressure. Hydrous methanol was added to the 
residue to allow crystallization. The crystals were further recrystallized from hydrous methanol to give the title compound 
(1.9 g), melting point: 111-113°C. 



[0505] 




[0507] 
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Example 37: N- (3-Cyano-4-piperidinopheriyl)-1 -(4-fluoropheny!)-5-methylpyrazole-4-carboxamide 



[0509] 



5 



10 




15 



[0510] 1-Benzotriazole 1-(4-fluorophenyl)-5-methylpyrazole-4-carboxylate (2 g) and 5-amino-2-piperidinobenzoni- 
trile (1.1 g) were reacted at 78°C for 3 h in ethanol (20 mi). After evaporation of the solvent, aqueous potassium 
carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. The organic layer was 
washed with dilute hydrochloric acid and saturated brine, and dried over anhydrous sodium sulfate, after which the 
20 solvent was evaporated. A mixed solvent of ethyl acetate-n-hexane was added to the residue to allow crystallization. 
The crystals were recrystallized from ethyl acetate to give the title compound (1 .2 g), melting point: 1 96-1 97°C. 

Example 38:N-(3-Cyano-4-neopentyloxyphenyl)-N-[1-(4-fluo 



[0512] N- (3-Cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyl)-5-methylpyrazble-4-carboxamide (1 .8 g) and sodium 
40 hydride (60% content, 0.2 g) were reacted for 1 h in dimethylformamide (24 ml) under ice-cooling. Dimethylforrnarnide 
solution (1 ml) containing ethyl bromoacetate (0.8 g) was added and the mixture was stirred for 1 h under ice-cooling 
and, after allowed to warm to room temperature, stirred for another 1 h. The reaction mixture was added into water 
and extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous mag- 
nesium sulfate, after which the solvent was evaporated under reduced pressure. The residue was purified by silica gel 
45 column chromatography (mobile phase: ethyl acetate: n-hexane = 5:1 ) to give ethyl N-(3-cyano-4-neopentyloxyphenyl) 
-N-[1-(4-fluorophenyl)-5-methylpyrazol-4-ylcarbonyl]glycine as an oily substance. This was added to ethanol (10 ml) 
and 10% aqueous sodium hydroxide solution (10 ml) was added. The mixture was stirred at a refluxing temperature 
for 30 min. The solvent was evaporated under reduced pressure. To the residue was added dilute hydrochloric acid 
and the mixture was extracted with ethyl acetate, washed with saturated brine and dried over anhydrous magnesium 
50 sulfate, after which the solvent was evaporated under reduced pressure. A mixed solvent of toluene-n-hexane was 
added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of toluene-n-hexane 
to give the title compound (0.7 g), melting point: 1 05-11 0°C. 



25 



[0511] 
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Example 39: N- (3-Cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyl) -5-methoxypyrazole-4-carboxamide 
[0513] 




[0514] To a methanol solution (20 ml) containing metallic sodium (0.065 g) were added 5-chloro-N-(3-cyano-4-neo- 
pentyloxyphenyl)-1-(4-fluorophenyl)pyrazole-4-carboxamide (1 g) and a catalytic amount of potassium iodide, and the 
mixture was stirred at 65° C for 5 h. The solvent was evaporated. Water was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous methanol to give the title compound (0.3 g), melting point: 120-123°C. 

Example 40: Nn(3<;yano-4-morpholinophenyl)-1-(4-flu^ 



[0516] Dichlorbethane solution (20 ml) containing 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylic acid (2.2 g) and 
thionyl chloride (1 .5 g) was stinred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (10 ml) 
- containing 5-amino-2-morpholinobenzonitrile (2.0 g) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine, 
and the solvent was evaporated under reduced pressure. Diiso propyl ether was added to the residue to allow crystal- 
lization. The crystals were recrystallized from hydrous ethanol to give the title compound (2.1 g), melting point: 
201-202°C. 

Example 41: N- (3-Cyano-4-diethylaminophenyl)-1-(4-fIuorophenyl) -5-methylpyrazole-4-carboxamide 



[051 8] Dichioroethane solution (20 ml) containing 1 - (4-fluorophenyl) -5-methylpyrazole-4-carboxylic acid (2.2 g) and 
thionyl chloride (1 .5 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (1 0 ml) 



[0515] 




[0517] 
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containing 5-amino-2-diethylaminobenzonitrile (1 .9 g) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine, 
and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow crystal- 
lization. The crystals were recrystallized from hydrous methanol to give the title compound (2.1 g), melting point: 
5 135-136°C. 

Example 42: N-[3-Cyano-4-(4-methylpiperazin-1 -yl)phenyl]-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide 
[0519] 



15 




[0520] Dichloroethane solution (20 mi) containing 1 - (4-fluorophenyl) -5-methylpyrazole-4-carboxylic acid (2.2 g) and 
thionyl chloride (1 .5 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (1 0 ml) 
containing 5-amino-2-(4-methylpiperazin-1-yl)benzonitrile (1 .9 g) under ice-cooling and the mixture was stirred for 1 
25 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. The 
organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from ethanol to give the title 
compound (1.6 g), melting point: 205-207°C 

30 Example 43: N-(3-Cyano-4-piperidinophenyl)-1-(4-fluorophenyl)pyrrole-2-carboxamide 

[0521] 



35 



40 




F 



45 

[0522] Dichloroethane solution (20 ml) containing 1 -(4-fluorophenyl)pyrrole-2-carboxylic acid (2 g) and thionyl chlo- 
ride (1 .4 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (20 ml) containing 
5-amino-2-plperidinobenzonitrile (2.0 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture 
was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed 
so with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-toluene to give 
the title compound (0.7 g), melting point: 158-159°C. 
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Example 44: N-(3-Cyano-4-neopentyloxyphenyl)-5-methylpyrazole-4-carboxamide 
[0523] 



HN 




[0524] 5-Methylpyrazole-4-carboxylic acid (2 g), 5-amino-2-neopentyloxybenzonitrile (3.2 g), 1 -hydroxy benzotria- 
zole (2.5 g) and 1 -ethyl-3"(3 , -dimethylaminopropyl)carbodiimide (3.6 g) were added to dimethylformamide (1 1 0 ml) and 
the mixture was stirred at roan temperature for 5 h. The reaction mixture was treated with aqueous potassium carbonate 
solution and extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous 
magnesium sulfate, after which the solvent was evaporated under reduced pressure. The residue was purified by silica 
gel column chromatography (mobile phase: chloroform :methanol = 100:1), and the obtained oily substance was re- 
crystallized from a mixed solvent of toluene-n-hexane to give the title compound (0.8 g), melting point: 133-134°C. 

Example 45: N-[3-Cyano-4-(4-hydroxypiperidin-1 -yl)phenyl]-1 -(4-f!uorophenyl)-5-methylpyrazole-4-carboxamide 



[0526] 1 -Benzotriazole 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylate (2 g) and 5-amino-2-(4-hydroxypiperidi- 
no)benzonitrite (1 .0 g) were reacted in ethanol (20 ml) at 78°C for 3 h. After the evaporation of the solvent, aqueous 
potassium carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. The organic 
layer was washed with dilute hydrochloric acid and saturated brine, and dried over anhydrous sodium sulfate, after 
which the solvent was evaporated. Diisopropanol was added to the residue to allow crystallization. The crystals were 
recrystallizedfrom a mixed solvent of ethyl acetate-toluene to give the title compound (0.7 g), melting point: 21 5-21 6°C. 

Example 46: N-(3-Cyano-4-neopentyloxyphenyl)-1 -(2-hydroxyethyl)-5-methylpyrazole-4-carboxamide 



[0528] 1-(2-Hydroxyethyl)-5-methylpyrazole-4-carboxylic acid (1.7 g), 5-amino-2-neopentyloxybenzonitrile (2.1 g), 



[0525] 




N 



[0527] 
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1 -hydroxybenzotriazole (1 .6 g) and 1-ethyl-3-(3'-dimethylaminopropyl)cartodiimide (2.3 g) were added to dimethylfor- 
mamide (20 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture was treated with aqueous 
potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. The 
5 residue was purified by silica gel column chromatography (mobile phase: chlorofom: methanol = 100:1). Diisopropyl 
ether was added to the obtained oily substance to allow crystallization. The crystals were recrystallized from a mixed 
solvent of ethyl acetate-diisopropyl ether to give the title compound (1 .1 g), melting point: 98-1 00°C. 
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Example 47: Ethyl N-(3-Cyano-4-piperidinophenyl)-N-[1-(4-fluorophenyl)pyrrol-2-ylcarbonyi]glycine 
[0529] 




[0530] N-(3-Cyano-4-piperidinophenyl)-1-(4-fluorophenyl)pyrrol-2-ylcarboxamide (1 .1 g) and sodium hydride (60% 
content, 0.2 g) were reacted in dimethyiformamide (24 ml) under ice-cooling for 1 h. Dimethylformamide solution (1 
ml) containing ethyl bromoacetate(0.8 g) was added and the mixture was stirred under ice-cooling for 1 h and, after 
allowed to warm to room temperature, stirred for another 1 h. The reaction mixture was added into water and extracted 
30 with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, 
after which the solvent was evaporated under reduced pressure. A mixed solvent of toluene-diisopropyl ether was 
added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate- n- 
hexane to give the title compound (1 .3 g), melting point: 138-139°C. 

35 Example 48: N-(3-Cyano-4-piperidinophenyl)-N-[1-(4-fIuoraphenyi)pyrrol-2-ylcarbonyl]glycine 1 hydrate 

[0531] 



Q 

OH 



)Vyy 

0 ° u o 



[0532] Ethyl N-(3-cyano-4-piperidinophenyl)-N-[1-(4-fluorophenyl)pyrrol-2-ylcarbonyl]glycine (1.0 g) was added to 
ethanol (1 0 ml), and 1 0% aqueous sodium hydroxide solution (1 0 mi) was added. The mixture was stirred at a reflux ing 
temperature for 30 min. The solvent was evaporated under reduced pressure. Dilute hydrochloric acid was added to 
the residue and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. A mixed 
solvent of toluene-diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous methanol to give the title compound (0.5 g), melting point: 11 7-1 20°C. 
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Example 49: N-(3-Cyano-4-piperidinophenyl)-1 -(4-fluorophenyl)pyrrole-3-carboxamide 



[0533] 



5 



10 




is [0534] Dichloroethane solution (20 ml) containing 1-(4-fluorophenyl)pyrrole-3-carboxylic acid (2 g) and thlonyl chlo- 
ride (1 .4 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (20 ml) containing 
5-amino-2-piperidinobenzonitrile (2.0 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture 
was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. Oiisopropyl ether was added to the 

20 ..... residue to allow crystallization. The crystals were recrystaliized from a mixed solvent of ethyl acetate-n-hexane to give 
the title compound (0.7 g), melting point: 195-196°C. 

Example 50: N-[3-Cyano-4-neopentyloxyphenyl]-1 -(4-fluorophenyl)pyrrole-2-carboxamide 



[0536] Dichloroethane solution (50 ml) containing 1-(4-fluorophenyl)pyrrole-2-carboxylic acid (5 g) and thipnyl chlo- 
40 ride (3.5 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (50 ml) containing 
5-amino-2-neopentyloxybenzonitrile (5 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture 
was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystaliized from a mixed solvent of toluene-ethyl acetate to give 
45 the title compound (7.9 g), melting point: 1 81 -1 82°C. 



[0535] 



35 



30 




50 
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Example 51: Ethyl 4-[N-(3-cyano-4-neopentyloxyphenyl)carlDamoyl]-3-methylpyrazol-1-ylacetate 
[0537] 




[0538] N-(3-Cyano-4-neopentyloxyphenyl)-5-methylpyrazole-4-carboxamide (2.4 g), potassium carbonate (1.1 g), 
' potassium iodide (1 .4 g) and ethyl bromoacetate (1 .4 g) were added to a mixed solvent of dimethy If orm amide (24 ml) 
and toluene (24 ml) and the mixture was stirred at 60° C for 4 h. The reaction mixture was added into water, washed 
with dilute hydrochloric acid and saturated brine, and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: 
chloroform). Methylene chloride was added to the obtained oily substance to allow crystallization. The crystals were 
recrystallized from a mixed solvent of methylene chloride-n-hexane to give the title compound (0.7 g), melting point: 
240°C. 

Example 52: 4-[N-(3-Cyano-4-neopentyloxyphenyl)caroamoyl]-3H7iethylpyrazol-1-ylacetlc acid 
[0539] 




[0540] Ethyl 4-[N-(3-cyanp-4-neopentyloxyphenyl)carbamoyl]-3-methylpyrazol-1 -ylacetate (0.7 g) was added to eth- 
anol (5 ml) and 10% aqueous sodium hydroxide solution (5 ml) was added. The mixture was stirred at a refluxing 
temperature for 30 min. The solvent was evaporated under reduced pressure. To the residue was added dilute hydro- 
chloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl 
ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl 
acetate-diisopropyl ether to give the title compound (0.2 g), melting point: 234-245°C. 
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Example 53: N-(3-Cyano-4-neopentyloxyphenyl)-N-[1-(4*fluorophenyl)pyrrol-2-ylcarbonyl]glycine 1/2 hydrate 
[0541] 

5 



o 




[0542] N-[3-Cyano-4-neopentyloxyphenyl]-1-(4-fluorophenyl)pyrrole-2-carboxamide (4.0 g) and sodium hydride 
20 (60% content, 0.6 g) were reacted in dimethylformamide (40 ml) under ice-cooling for 1 h. Dimethylformamide solution 
(3 ml) containing ethyl bromoacetate (3.4g) was added and the mixture was stirred under ice-cooling for 1 h, and after 
allowed to warm to room temperature, stirred for another 1 h. The reaction mixture was added into water and extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, 
after which the solvent was evaporated under reduced pressure. To the residue were added ethanol (40 ml) and then 
25 10% aqueous sodium hydroxide solution (50 ml). The mixture was stirred at a refluxing temperature for 30 min. The 
solvent was evaporated under reduced pressure. Dilute hydrochloric acid was added to the residue and the mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous mag- 
nesium sulfate, after which the solvent was evaporated under reduced pressure. A mixed solvent of chloroform-n- 
hexane was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 
30 the title compound (3.0 g), melting point: 140-143°C. 

Example 54: N-[3-Cyano-4-(4-hydroxypiperidin-1 -yl)phenyl)-1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxamide 



[0543] 

35 



40 




[0544] 1 -(4-Fluorophenyl)-3-methylpyrazole-4-carboxylic acid (1 .0 g), 5-amino-2-(4-hydroxypiperidin-1 -yl)benzoni- 
trile (1 .0 g), 1-hydroxybenzotriazole (0.7 g) and l-ethyl-S^S'-dimethylaminopropyOcarbodiimide (1 .0 g) were added to 
dimethylformamide (20 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture was treated 
so with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with sat- 
urated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform: methanol = 100: 
1). Diisopropyl ether was added to the obtained oily substance to allow crystallization. The crystals were recrystallized 
from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (0.7 g), melting point: 224-225*6. 

55 



112 




EP1 176 140 B1 

Example 55: N-(3-Cyano-4-(4-fert-butyldimethylsilyloxypiperidin-1 -yl)phenyl)-1 -(4-f luorophenyl)-5-methylpyrazole- 
4-carboxamide 

[0545] 




[0546] Dichloroethane solution (20 ml) containing 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylic acid (2.4 g) and 
thionyl chloride (1 .6 g) was stirred at 83°C for 30 mi n to give acid chloride. To this were added 5-amino-2-(4-ferr- 
butyldimethylsilyloxypiperidin-1-yl)benzonitrile (3.6 g) and pyridine (40 ml), and the mixture was stirred at room tem- 
20 perature for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from ethyl acetate 
to give the title compound (5.1 g), melting point: 195-197°C. 

25 Example 56: N-(3-Cyano-4-(4-hydroxypiperidin-1 -yl)phenyl)-1 -(4-fluorophenyl)-N,5-dimethylpyrazole-4-carboxamide 
[0547] 



30 




40 

[0548] N-[3<2yano-4-(4-tert-butytdimethylsilyloxypiperidin-^^ 

boxamide (1.5 g) and sodium hydride (60% content, 0.2 g) were reacted in dimethylformamide (1 0 ml) under ice-cooling 
for 1 h. Dimethylformamide solution (1 ml) containing "methyl iodide (0.6 g) was added and the mixture was stirred 
under ice-cooling for 1 h and, after allowed to warm to room temperature, stirred for another 1 h. The reaction mixture 

45 was added into water and extracted with ethyl acetate. The organic layer was washed with dilute hydrochloric acid and 
saturated brine, and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. Tetrabutylammonium fluoride (1.4 g), tetrahydrofuran (10 ml) and acetonitrile (10 ml) were added to the 
residue, and the mixture was stirred at 80°C for 2 h. The reaction mixture was added into water and extracted with 
ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after 

50 which the solvent was evaporated under reduced pressure. A mixed solvent of ethyl acetate-n-hexane was added to 
the residue to allow crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-ethanol to 
give the title compound (0.8 g), melting point: 211-212°C. 
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(4-hydroxypiperidin-1-yl)phenyl]-N-[1-(4-fluoro^ 



[0549] 




OH 



1/2 iPrOH 



[0550] N- (3-Cyano-4-(4-ferf-butyldimethylsilyloxypiperidin-1 -yl)phenyl)-1 -(4-fluorophenyl)-5-methylpyrazole-4-car- 
boxamide (3.3 g) and sodium hydride (60% content, 0.3 g) were reacted in dimethylformamide (30 ml) under ice-cooling 
for 1 h. Dimethylformamide solution (10 ml) containing ethyl bromoacetate(1 .4 g) was added and the mixture was 
stirred under ice-cooling for 1 h and, after allowed to warm to room temperature, stirred for another 1 h. The reaction 
mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. Tetrabuty- 
lammonium fluoride (3.0 g), tetrahydrofuran (20 ml) and acetonitrile (20 ml) were added to the residue and the mixture 
was stirred at 80°C for 1 h. The solvent was evaporated under reduced pressure. To the residue was added dilute 
hydrochloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. A 
mixed solvent of toluene-ethyl acetate was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous isopropanol to give the title compound (0.3 g), melting point: 1 55-1 58°C. 

Example 58: Ethyl N-(3-Cyano-4-neopentyloxyphenyl)-N-[1 -(4-fluorophenyl)pyrazol-4-ylcarbonylJglycine 



[0552] Dichloroethane solution (15 ml) containing 1-(4-fluorophenyl)pyrazole-4-carboxyllc acid (1.2 g) and thionyl 
chloride (0.7 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (15 ml) containing 
ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (1 .5 g) under ice-cooling and the mixture was stirred for 1 h. The re- 
action mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and the solvent was evaporated under reduced pressure. A mixed solvent of toiuene-n-hexane was added to 
the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give the title compound 
(1.7 g), melting point: 153-155°C. 



[0551] 
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Exmple 59: N-(3-Cyano-4-neopentyloxyphenyl)-N-[1 -(4-fluorophenyl)pyrazol-4-ylcarbonyl]glycine 
[0553] 



o 




[0554] Ethyl N-(3-cyano-4-neopentyloxyphenyl)-N-[1 -(4-fluorophenyl)pyrazol-4-ylcarbonyl]glycine (1 .5 g) was add- 
ed to ethanol (15 ml). 10% aqueous sodium hydroxide solution (10 ml) was added and the mixture was stirred at a 
refluxing temperature for 30 min. The solvent was evaporated under reducer pressure. To the residue was added dilute 
hydrochloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. A 
mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous acetic acid to give the title compound (0.9 g), melting point: 274-275°C/decomposition 

Example 60: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole- 
4-carboxamide 

[0555] 




[0556] 1 -Benzotriazole 1 -(4-f luorophenyl)-5-methylpyrazole-4-carboxylate (30 g) and 5-amino-2-[4-(2-hydroxy ethyl) 
piperazin-1-yl]benzonitrile (21 .9 g) were reacted in ethanol (100 ml) at 78°C for 3 h. After the evaporation of the solvent, 
aqueous potassium carbonate solution was added to the residue and the mixture was extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous magnesium sulfate, after which the 
solvent was evaporated. Ethyl acetate was added to the residue to allow crystallization. The crystals were recrystallized 
from ethyl acetate to give the title compound (25 g), melting point: 179-180°C. 
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Example 61 :4-(1 -(2-Cyano-4-[1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide]phenyl)piperidin-4-yloxy)- 
4-oxobutyric acid 

[0557] 




O 



O 



N-[3-Cyano-4~(4-hydroxypiperidino)phenyl]-1-(4-fluoro^ (1.9 g), succinic an- 

hydride (0.5 g) and a catalytic amount of p-toluenesutfonic acid 1 hydrate were added to nitrobenzene (40 ml) and the 
mixture was stirred at 11 0°C for 6 h. The reaction mixture was ice-cooled, diisopropyl ether was added thereto. The 
precipitated crystals was collected by filtration and recrystallized from hydrous ethanol to give the title compound (1 .2 
g), melting point: 21 9«220°C. 

Example 62: Ethyl N-[3K^ano-4-neopentyloxyphenyl]-N-[1-(3-trifluoromem^ 
glycine 

[0558] * 




[0559] Dichloroethane solution (20 ml) containing 1 -(3-trifluoro-methylphenyl) «3-methylpyrazole-4-carboxylic acid 
(1 .6 g) and thionyi chloride (0.8 g) was stirred at 83°C for 1 h to give acid chloride. Pyridine solution (15 ml) containing 
ethyl N-(3-cyano-4-neopenty!oxyphenyl)glycine (1 .4 g) was added thereto under ice-cooling and the mixture was stirred 
for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. The residue was recrystallized from 
ethanol to give the title compound (1 .7 g), melting point: 1 56-1 58°C. 
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Example 63: N-(3-Cyano-4-neopentyloxyphenyl)-N-[1-(34rifluorometh^^ 
[0560] 



o 




[0561 ] Ethyl N-(3-cyano-4-neopentylbxyphenyl)-N-[1 -(3-trif luoromethylphenyl)-3-methy lpyrazol-4-ylcarbonyl]gly- 
cine (1 .5 g) was added to ethanol (15 ml). 1 0% Aqueous sodium hydroxide solution (1 0 ml) was added and the mixture 
was stirred at a refluxing temperature for 30 min. The solvent was evaporated under reduced pressure. Dilute hydro- 
chloric acid was added to the residue and the mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under re- 
duced pressure. A mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals 
were recrystallized from hydrous acetic acid to give the title compound (0.9 g), melting point: 110-112 o C, 

Example 64: N-{3-Cyano-4-{4-(2-hyclroxyethyl)piperazin-1 -yl]phenyl}-1 -(2,4-dif luorophenyl)-5-methylpyrazole- 
4-carboxamide 1/4 isopropanol 

[0562] 



F 




[0563] Dichloroethane solution (20 ml) containing 1-(2 ( 4-difluorophenyl)-5-methylpyrazole-4-carboxylic acid (2.3 g) 
and thionyl chloride (1 .4 g) was stirred at 83°C for 30 min to give acid chloride. To this was added pyridine solution (20 
ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1 -yl]benzonitrile (2.8 g) under ice-cooling and the mixture was 
stirred for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
Ethyl acetate was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent 
of ethyl acetate-isopropanol to give the title compound (3.1 g), melting point: 149-151°C. 
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Example 65: Ethyl N-(3-Cyano-4-neopentyloxyphenyl)-N-[1 -(4-methoxyphenyl)-3-methy!pyra2ol-4-ylcarbonyl]glycine 



[0565] Dichloroethane solution (20 ml) containing 1-(4-methoxyphenyl)-3-methylpyrazole-4-carboxylic acid (1 .4 g) 
and thionyl chloride (0.8 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (15 
ml) containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (1 .4 g) under ice-cooling and the mixture was stirred 
for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. The residue was recrystallized form 
ethanol to give the title compound (1.8 g), melting point: 113-114°C. 

Example 66: N-(3-Cyano-4-neopentyloxyphenyl)-N^1-(4-methoxyphenyl)-3-methylpyrazol-4-ylcarbonyl]glycine 



[0567] Ethyl N- (3-cyano-4-neopentyloxyphenyl) -N- [1-(4-methoxyphenyl)-3-methylpyrazol-4-ylcaroonyl]glycine 
(1 .8 g) was added to ethanol (20 ml). 1 0% aqueous sodium hydroxide solution (20 ml) was added and the mixture was 
stirred at a refluxing temperature for 30 min. The solvent was evaporated under reduced pressure. Dilute hydrochloric 
acid was added to the residue and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. A mixed solvent of chlorofomvn-hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous acetic acid to give the title compound (1 .6 g), melting point: 98-1 01°C. 



[0564] 




[0566] 
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Example 67: Ethyl N-[1-(2-chloro-5-trffluoromethylph^^ 

4-neopentyloxyphenyl]glycine 



[0568] 



F 3 C 




[0569] Dichloroethane solution (1 5 ml) containing 1 -(2-chloro-5-trifluoro-methylphenyl)-3-methylpyrazoIe-4-caroox- 
ylic acid (1 .8 g) and thionyl chloride (0.8 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine 
solution. (15 ml) containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (1.4 g) under ice-cooiing and the mixture 
was stirred for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added 
to the residue to allow crystallization. The crystals were recrystallized from ethanol to give the title compound (1 .8 g), 
melting point: 134-135°C. 

Example 68: N-[1-(2-chloro-5-trifluoromethylphenyl)-3-methyIpyrazol-4-ylcarbonyl] -N-(3-cyano- 
4-neopentyloxyphenyl)glycine 



[0571 ] Ethyl N-[1 -(2-Chloro-5-trif I uoromethy Iphenyl) -3-methylpy rHzol-4-ytcarbonylj-N-(3-cyano-4-neopentyloxyphe- 
nyl)glycine (1 .8 g) was added to ethanol (15 ml). 1 0% aqueous sodium hydroxide solution (15 ml) was added and the 
mixture was stirred at a refluxing temperature for 30 min. The solvent was evaporated under reduced pressure, and 
dilute hydrochloric acid was added. The mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. A mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from a mixed solvent of diisopropyl ether-n-hexane to give the title compound (1.2 g), melting point: 
189-190°C. 



[0570] 



o 
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Example 69: 2-{N-(3-Cyano-4-neopentyloxyphenyl)-N-[1 -(4-fluorophenyl)-3-methylpyrazol-4-ylcarbonyl]amino} 
ethyl acetate 



[0572] 



5 




10 





15 



[0573] Dichloroethane solution (20 ml) containing 1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxylic acid (1 ,8 g) and 
thionyl chloride (1 .2 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (20 ml) 
20 containing 2-[N- (3-cyano-4-neopenty loxy phenyl) ami nojethylacetate (2.4 g) under ice-cooling and the mixture was 
stirred for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added 
to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give the title compound 
(1.7 g), melting point: 112-113°C. 



Example 70:4-[N-(3-cyano-4-neopentyloxyphenyl)-N-[1-(4-fluoroph 
acid 



[0575] Dichloroethane solution (20 ml) containing 1 -(4-fluorophenyl)-3-methylpyrazole^-carboxylic acid (2.0 g) and 
45 thionyl chloride (1 .3 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (20 ml) 
containing ethyl 4-[N-(3-cyano-4-neopentyloxyphenyl)amino]butyrate (2.6 g) under ice-cooling and the mixture was 
stirred for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and the solvent was evaporated under reduced pressure. To the residue were added 
10% aqueous sodium hydroxide solution (30 ml) and ethanol (30 ml) and the mixture was stirred at 78°C for 1 h. The 
50 reaction mixture was cooled to room temperature, after which the mixture was treated with dilute hydrochloric acid and 
extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. Toluene was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-toluene to give the title compound 
(2.2 g), melting point: 178-180°C. 



25 



[0574] 
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Example 71 : N-[3-Cyano-4-(4-terf-butyldimethylsilyloxypiperidin-1 -yl)phenyl]-1 -(4-fluorophenyl)-3-methylpyrazole- 
4-carboxamide 

[0576] 




OTBDMS 

■ [0577] Dichloroethane solution {30 ml) containing 1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxylic acid (3.0 g) and 
thionyl chloride (1 .9 g) was stirred at 83°C for 30 min to give acid chloride. To this were added 5-amino-2-(4-te/t- 
butyldimethylsilyloxypiperidin-1 -yl)benzonitrile (4.5 g) and pyridine (30 mi) and the mixture was stirred at room tem- 
perature for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized from a mixed solvent 
of ethyl acetate-n-hexane to give the title compound (5.5 g), melting point: 190-1 91°C. 

Example 72: N-[3-Cyano-4-(4-hydroxypiperidin-1 -yl)phenyl]-N-{1 -(4-fluorophenyl)-3-methylpyrazol-4-ylcarbonyl] 
glycine 1/2 hydrate 

[0578] v 



o 




[0579] N-(3-Cyano-4-(4-fe/?-butyldimethylsilylox^ 

boxamide (2.1 g) and sodium hydride (60% content, 0.2 g) were reacted in dimethylformamide (30 ml) under ice-cooling 
for 1 h. Dimethylformamide solution (10 mi) containing ethyl bromoacetate (1.0 g) was added and the mixture was 
stirred under ice-cooling for 1 h and, after allowed to warm to room temperature, stirred for another 1 h. The reaction 
mixture was added into water and extracted with ethyl acetate. The organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. To the 
residue were added tetrabutylammonium fluoride (2.0 g), tetrahydrofuran (20 ml) and acetonitrile (20 ml) and the mix- 
ture was stirred at 80°C for 1 h. The solvent was evaporated under reduced pressure. To the residue was added dilute 
hydrochloric acid, and the mixture was extracted with ethyl acetate. The organic layer was washed with saturated brine 
and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced pressure. A 
mixed solvent of toluene-ethyl acetate was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous isopropanol to give the title compound (0.2 g), melting point: 1 24-1 25°C. 
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Example 73: N-{3-Cyano-4-[bis(2-hydroxyethyl)amino]phenyl}-1-(4^^ 
[0580] 





OH 



[0581] 1-(4-Fluorophenyl)-5-methylpyrazole-4-carboxylic acid (2.0 g), 5-amino-2-[bis(2- hydroxy ethyl) ami no]ben- 
zonitrile (2.0 g), 1 -hydroxybenzotriazole (1 .5 g) and 1 -ethyl-3-(3'-dimethylaminopropyl)carbodiimide (2.0 g) were added 
to dimethylform amide (25 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture was treated 
with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with sat- 
urated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform .methanol = 100: 
1) to give an oily substance. Diisopropyl ether was added to the oily substance to allow crystallization. The crystals 
were recrystailized from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (0.9 g), melting 
point: 158-159°C. 

Example 74: Ethyl N-[3-Cyano-4-neopentyloxyphenyl]-N-[1 -(2,4-difluorophenyl)-3-methylpyrazol-4-ylcarbonyl] 



[0583] Dichloroethane solutionis ml) containing 1 -(2,4-dffluorophenyl)-3-methylpyrazole-4-carboxylic acid (1 .0 g) 
and thionyl chloride (0.6 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (15 
ml) containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (1 .4 g) under ice-cooling and the mixture was stirred 
for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was washed 
with saturated brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the. 
residue to allow crystallization. The crystals were recrystallized from ethanol to give the title compound (0.9 g), melting 
point: 110°C. 



glycine 



[0582] 
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Example 75: N-[3-Cyano^-neopentyloxyphenyl]-N-[1-(2,4-drfluorophenylj-3-methylpyrazol-4-^ 
[0584] 



0 




[0585] Ethyl N-[3-cyano-4-neopentyloxyphenyl]-N-[1 -(2 f 4-difluorophenyl)-3-nriethylpyra2ol-4-ylcarbonyl]glycine (0.9 
g) was added to ethanol (15 ml). 10% aqueous sodium hydroxide solution (15 ml) was added and the mixture was 
stirred at a refluxing temperature for 30 min. The solvent was evaporated under reduced pressure. To the residue was 
added dilute hydrochloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced - 
pressure. A mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals were 
recrystailized from toluene to give the title compound (0.6 g), melting point: 157-1 58°C. 

Example 76: N-{3-Cyano-4-[4-(2-hydroxyethy!)piperazin-1 -yl]phenyl}-1 -(2,4-difluorophenyl)-5-methylpyrazole- 
4-carboxmide 

[0586] 




[0587] 1-(2,4-Diftuorophenyl)-5-methylpyrazpIe-4-carboxyiic acid (2.4 g), 5-amino-2-[4-(2-hydroxyethyl)piperazin- 
1-yl]benzonitrile (2.4 g), 1 -hydroxybenzotriazole (1.6 g) and l-ethyl-S-^'-dimethyiaminopropyOcarbodiimide (2.3 g) 
were added to dimethylfonnamide (25 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture 
was treated with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed 
with saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under re- 
duced pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform :methanol 
= 1 00:1 ). Diisopropyl ether was added to the obtained oily substance to allow crystallization. The crystals were recrys- 
tailized from isopropyl alcohol to give the title compound (2.4 g), melting point: 193-194°C. 
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Example 77: Ethyl 1 -{2^yano-4-[1-(4-fluorophenyI)-5-methyl-4-pyrazolecartDOxamide]phenyl}pjperidine- 
4-carboxylate 

[0588] 




[0589] Dichloroethane solution (30 ml) containing 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylic acid (3.3 g) and 
thionyl chloride (2.1 g) was stirred at 83°C for 1 h to give acid chloride. To this was added pyridine solution (30 ml) 
containing ethyl 1-(4-amino-2-cyanophenyl)piperidln-4-ylcarboxylate (4.1 g) under ice-cooling and the mixture was 
stirred for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
A mixed solvent of toluene-diisopropyl ether was added to the residue to allow crystallization. The crystals were re- 
crystallized from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (4.8 g), melting point: 
186-188°C. 

Example 78: 1 -{2-Cyano-4-[1 -(4«fluorophenyl)-5-methyl-4-pyrazolecarboxamide]phenyl}piperidine-4-carboxylic acid 
[0590] 




[0591 ] Ethyl 1 -^2-cyano-4-[1 -(4-fluorophenyl)-5-methyl-4-pyrazolecarboxmide]phenyl}piperidine-4-carboxylate (2.5 
g) was added to ethanol (20 ml). 10% aqueous sodium hydroxide solution (20 ml) was added and the mixture was 
stirred at a refluxing temperature for 30 min. The solvent was evaporated under reduced pressure. To the residue was 
added dilute hydrochloric acid and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. A mixed solvent of chloroform-n-hexane was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous dimethyfformamide to give the title compound (1 .4 g), melting point: 260-261 ^/decompo- 
sition. 
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Example 79:N-{3-Cyano-4-[4-(2-hydroxyethyl)^ 
[0592] 



--<>Ox r H r y* 



[0593] Oichloroethane solution (30 ml) containing 1-(4-fluorophenyl)pyrrole-3-carboxylic acid (1 g) and thionyl chlo- 
ride (0.7 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced pressure. To 
the residue was added pyridine solution (10 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile 
(1 .4 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous sodium 
hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and the solvent 
was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. The crystals 
were recrystallized from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (0.6 g), melting 
point: 138-140°C. 

Example 80: N-[3-Cyano-4-(4-piperidinopiperidin-1 -yl)phenyl]-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide 
[0594] 




[0595] 1 -Benzotriazole 1 -(4-f luorophenyl)-5-meJthyIpyrazoie-4-carboxylate (1 .6 g) and 5-amino-2-(4-piperidinopiperi- 
din-1 -yl)benzonitrile (1 .4 g) were reacted in ethanol (15 ml) at 78°C for 3 h. The solvent was evaporated. To the residue 
was added aqueous potassium carbonate solution and the mixture was extracted with ethyl acetate. The organic layer 
was washed with dilute hydrochloric acid and saturated brine, and dried over anhydrous magnesium sulfate, after 
which the solvent was evaporated. Diisopropanol was added to the residue to allow crystallization. The crystals were 
recrystallized from hydrous ethanol to give the title compound (0.3 g), melting point: 237-238°C. 
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Example 81 : N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-3-methylpyrazole- 
4-carboxamide 1 hydrate 

[0596] 




[0597] Dichloroethane solution (30 ml) containing 1-(4-fluorophenyl)-3-methylpyrazole-4-carboxylic acid (3 g).and 
thionyl chloride (1 .9 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (40 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl] 
benzonitrile (5 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous ethanol to give the title compound (2.6 g), melting point: 120-121°C. 

Example 82: N-{3-Ctyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fiuorophenyl)-3 l 5-dimethylpyrazole- 
4-carboxamide 

[0598] 




[0599] Dichloroethane solution (25 ml) containing 1-(4-fluorophenyI)-3,5-dimethylpyrazole-4rcarboxylic acid (2.3 g) 
and thionyl chloride (1 .4 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (40 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1 -yl] 
benzonitrile (2.9 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous dimethylformamide to give the title compound (2.4 g), melting point: 
203-204° C. 
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Example 83: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)pyrazole-4-cart>oxamide 
[0600] 




CN 



[0601] Dichloroethane solution (25 ml) containing 1-(4-fluorophenyl)pyrazole-4-carboxylic acid (2.2 g) and thionyl 
chloride (1 .6 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced pressure. 
To the residue was added pyridine solution (25 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-l-yl]benzonitrile 
(3.2 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous sodium 
hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and the solvent 
was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. The crystals 
were recrystaliized from hydrous ethanol to give the title compound (2.1 g), melting point: 205-206° C. 

Example 84: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)pyrrole-2-carboxamide 



[0603] 1 -(4-Fluorophenyl)pyrrole-2-carboxylic acid (2 g), 5-amino-2-[4-(2-hydroxyethyl)piperazin-1 -yl]benzonitrile 
(2.4 g), 1 -hydroxybenzotriazole (1.8 g) and l-ethyl-S-tS'-dimethylaminopropyOcarbodiimide (2. 2 g) were added to 
dimethylforrnamide (25 ml) and the mixture was stirred at room temperature for 5 h. The reaction mixture was treated 
with aqueous potassium carbonate solution and extracted with ethyl acetate. The organic layer was washed with sat- 
urated brine and dried over anhydrous magnesium sulfate, after which the solvent was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform: methanol = 100: 
1) to give an oily substance. The obtained oily substance was recrystaliized from a mixed solvent of toluene-n-hexane 
to give the title compound (1 .5 g), melting point: 1 70-1 71 °C. 



[0602] 




F 
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Example 85: terf-Butyl 4-{2-cyano-4-[1 -(4-fluorophenyl)-5-methyl-4-pyra2olecarboxamide]phenyl}piperazin- 
1 -ylcarboxylate 

[0604] 



10 




[0605] Dichloroethane solution (40 ml) containing 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylic acid (3.9 g) and 
thionyl chloride (2.5 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 

20 pressure. To the residue was added pyridine solution (40 ml) containing 5-amino-2-[4-(te/t-butoxycarbonyl)piperazin- 
1-yl]benzonitrile (5.4 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with 
aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title com- 

25 pound (5.5 g), melting point: 223-224°C. 

Example 86:N-[3-Cyano-4-(piperazin-1 -yl)phenyl]-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide 
[0606] 



35 




40 

[0607] tert-Butyl 4-{2-cyano-4-[1-(4-fluorophenyl)-5-methyl-4-pyrazolecamoxamide]phenyl)piperazin-^ 
late (5.0 g) was added to trifluoroacetic acid (30 ml) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was treated with aqueous sodium hydroxide solution and extracted with chloroform. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
45 reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous ethanol to give the title compound (3.6 g), melting point: 21 8-21 9°C. 
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Example 87: NM3-Cyano-4H4-(3-hydroxypro 
4-carboxamide hydrochloride 

[0608] 




HCI 



[0609] N-[3<iyano-4-(piperazin-1-yl)phenylhH^ (2 g), potassium 

carbonate (0.8 g) and 3-bromopropanol (0.8 g) were added into dimethylformamide (20 ml) and the mixture was stirred 
at 60°C for 3 h. The reaction mixture was added into water and extracted with, ethyl acetate. The organic layer was 
20 washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
reduced pressure. The residue was purified by silica gel column chromatography (mobile phase: chloroform:methanol 
= 50: V). To the resulting oily substance was added hydrogen chloride-isopropyl alcohol solution to give a hydrochloride, 
which was recrystallized from hydrous ethanol to give the title compound (0.5 g), melting point: 280°C or higher. 

25 Example 88: Ethyl 4-(4-{2-cyano-4-[1 -(4-fluorophenyl)-5-methyl-4-pyrazolecarboxamide]phenyl}piperazin-1 -yl) 
butyrate 



[0610] 



-0-9Y-CX 



40 [0611] N-[3<;yano^-(piperazin-1-yl)phen^ < 4 9). potassium 

carbonate (1 .6 g) and ethyl 4-bromobutyrate (2.3 g) were added into dimethylformamide (20 ml) and the mixture was 
stirred at 60°C for 3 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer 
was washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated 
under reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrys- 

45 tallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (3.8 g), melting point: 149-150°C. 
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Example 93: 1 -(4-Chlorophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)pipera2in-1 -yl]phenyl}-5-methylpyrazole- 
4-carboxamide 

[0620] 



[0621] Dichloroethane solution (20 ml) containing 1-(4-Chlorophenyi)-5-methylpyrazole-4-carboxylic acid (2 g) and 
thionyl chloride (1 .2 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1 -yl] 
20 benzoriitrile (2.5 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous dimethylform amide to give the title compound (2.8 g), melting point: 
220-221 °C. 



Example 94: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-methylphenyl)-5-methylpyrazole- 
4-carboxamide 



[0622] 



[0623] Dichloroethane solution (20 ml) containing 1 -(4-methylphenyl)-5-methylpyrazole-4-carooxylic acid (2 g) and 
thionyl chloride (1 .4 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4-(2-hydroxyethyl)ptperazin-1 -yl] 
45 benzonitrile (2.9 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. The residue was recrystallized from ethyl acetate to give the title 
compound (1.2 g), melting point: 183-1 84°C. 

50 
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Example 95: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-methoxyphenyl)-5-methylpyrazole- 
4-carboxamide 

[0624] 



[0625] Dichloroethane solution (20 ml) containing 1 -(4-methoxyphenyl)-5-methylpyrazole-4-carboxylic acid (2 g) and 
thionyl chloride (1 .2 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl] 
benzo nit rile (2.5 g) under ice-cool ing and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous dimethylformamide to give the title compound (2.8 g), melting point: 
210-211°C. 

Example 96: 4-(4^2-cyano^-[1-(4-fluorophenyl)-5-methyl-^pyrazolecarboxamide]phenyl}piperazin-1 -yl)butyric acid 
1 hydrochloride 1/2 hydrate 

[0626] 




[0627] Ethyl 4-(4-{2-cyano-4-[1 -(4-fluorophenyl)-5HTiethyl-4i3yrazolecarboxamide3phenyl}piperazin-1 -yl)butyrate 
(2.0 g) and sodium hydroxide (0.2 g) were added to a mixed solvent of ethanoi (20 ml) and water (20 ml), and the 
mixture was stirred at a refluxing temperature for 1 h. The solvent was evaporated under reduced pressure. Dilute 
hydrochloric acid was added to the residue and the resulting crystals were recrystallized from hydrous dimethylforma- 
mide to give the title compound (1 .30 g), melting point: 233°C. 
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Example 97: 1 -(4-Bromophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-5-methylpyrazole- 
4-carboxamide 1 hydrate 



[0628] 



H20 



[0629] Dichloroethane solution (20 ml) containing 1 -(4-bromophenyl)-5-methylpyrazole-4-carboxylic acid (1 .5 g) and 
thionyl chloride (0.76 g) was stirred at 83 ? C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1 -yl] 
20 benzonitrile (1 .57 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous 
sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 
the solvent was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. 
The crystals were recrystallized from hydrous dimethylformamide to give the title compound (2.07 g), melting point: 
232°C. 

25 

Example 98: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-iodophenyl)-5-methylpyrazole- 
4-carboxamide 1 hydrate 



[0630] 




[0631] Dichloroethane solution (20 ml) containing 1 -(4-iodophenyl)-5-methylpyrazole-4-carboxy lie acid (2 g) and thio- 
nyl chloride (0.8 g) was stirred at 83° C for 1 h to give acid chloride. The solvent was evaporated under reduced pressure. 
To the residue was added pyridine solution (20 ml) containing 5-amino-2-[4-(2-hydroxyethyl)piperazin-1 -yl]benzonitrile 
(1.8 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous sodium 
45 hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated brine, and the solvent 
was evaporated under reduced pressure. Ethyl acetate was added to the residue to allow crystallization. The crystals 
were recrystallized from hydrous dimethylformamide to give the title compound (2.5 g), melting point: 240° C. 
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Example 99: N-{3-Cyano-4-[4-(5-methylisoxazol-4-ylcarbonyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)- 
5-methylpyrazole-4-carboxamide 

[0632] 



' 0 "^N 



o 



[0633] 5-Methylisoxazole-4-carbonyl chloride (1.4 g) synthesized according to the method described in J. Chem. 
Soc. Perkin Trans. I, pp.1 875-1 879 (1 988) was added to a pyridine solution (20 ml) containing N-[3-cyano-4-(piperazin- 
20 1-yl)phenyl]-1-(4-fluorophenyl)-5-methylpyrazole-4-carboxamide (4 g) under ice-cooling, and the mixture was stirred 
for 1 h. The reaction mixture was poured into water and extracted with ethyl acetate. The organic layer was washed 
with dilute hydrochloric acid and saturated brine and dried over anhydrous magnesium sulfate, after which the solvent 
was evaporated under pressure. Diisopropyl ether was added to the obtained residue to allow crystallization. The 
crystals were recrystallized from hydrous dimethyrformamide to give the title compound (2.9 g), melting point: 208°C. 



Example 100: N-{3-Cyano-4-[4-(2-cyano-3-hydroxycrotonoyl)piperazin-1-yl]phenyl}-1-(4-fluorophenyl)- 
5-methylpyrazole-4-carboxamide 



[0634] 

30 ~. 



CN 
O * 



[0635] A mixed solvent of ethanol (1 0 ml) and water (1 0 ml) containing N-{3-cyano-4-[4-(5-methylisoxazol-4-ylcarb- 
onyl)piperazin-1-yl]phenyl}-1-(4-fluorophenyl)-5-methylpyrazole-4-carboxamide (0.95 g) and sodium hydroxide (0.1 g) 
was stirred at a refluxing temperature for 2 h. The solvent was evaporated under reduced pressure. Dilute hydrochloric 
acid was added to the residue to allow crystallization. The crystals were recrystallized from hydrous dimethyrfomnamide 
to give the title compound (0.45 g), melting point: 210°C. 



50 



55 



135 



30 



35 



EP1 176 140 B1 

Example 101 : N-[3-cyano-4-(1 -homopiperazinyl)phenyl]-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide 
[0636] 




10 



[0637] Dichloroethane solution (40 ml) containing 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxy!ic acid (3.0 g) and 
15 thionyl chloride (2.0 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (30 ml) containing 5-amino-2-[4-(tert-butoxycaroonyl)homopi- 
perazin-1 -yl]benzonitrile (4.8 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated 
with aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and the solvent was evaporated under reduced pressure. To the residue was added trifluoroacetic acid (25 ml) 
20 under ice-cooling, and the mixture was stirred for 1 h. The reaction mixture was treated with aqueous sodium hydroxide 
solution and extracted with chloroform. The organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the 
residue to allow crystallization. The crystals were recrystailized from hydrous ethanoi to give the title compound (1.6 
g), melting point: 158°C. 

25 

Example 102: N-{3-Cyano-4-[4-(2-hydroxyethyl)homopiperazin-1 -yl]phenyl}-1 -(4 1 fluorophenyl)-5-methylpyrazole- 
4-carboxamide 1/2 hydrate 



[0638] 



„CN 1/2 H 2 0 



[0639] N-[3^yano-4-(homopiperazin-1-yl)phenyl]-1-(4-fluorophenyl)-5-methylpyrazole-4-carboxamide (1.5 g), po- 
tassium carbonate (0.6 g) and 2-bromoethyl acetate (0.7 g) were added to dimethylformamide (20 ml) and the mixture 
was stirred at 60°C for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic 
45 layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. To the residue were 
added 2N aqueous sodium hydroxide solution (10 ml) and ethanoi (20 ml) and the mixture was stirred at a refluxing 
temperature for 1 h. The solvent was evaporated under reduced pressure and dilute hydrochloric acid was added. The 
obtained crystals were recrystailized from hydrous ethanoi to give the title compound (1.1 g), melting point: 124°C. 

50 
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Example 103: N^4-[4-(2-Dimethylaminoethyl)pip^ 
4-carboxamide 3/4 hydrate 

[0640] 




[0641] N- [3-Cyano-4-(piperazin-1-yl)phenyl]-1-(4-fluorophenyl) -5-methylpyrazole-4-carboxamide (2 g), 2-dimeth- 
ylaminoethyl chloride hydrochloride (0.85 g) and potassium carbonate (0.8 g) were added to dimethylformamide (20 
ml) and the mixture was stirred at 60°C for 3 h. The reaction mixture was added into water and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
Ethanol was added to the residue to allow crystallization. The crystals were recrystallized from hydrous ethanol to give 
the title compound (0.3 g), melting point: 185°C. 

Example 104: 1-(4^hlorophenyl)-N-(3K^ano-4-piperidinophenyl)-5-methylpyrazole-4-carb6xamide 
[0642] 




[0643] Dichloroethane solution (20 ml) containing 1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxylic acid (1 .5 g) and 
thionyl chloride (0.9 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (20 ml) containing 5-amino-2-piperidinobenzonitrile (1 .4 g), and 
the mixture was stirred at room temperature for 1 h. The reaction mixture was added into water, and the obtained 
crystals were recrystallized from hydrous dimethyrformamide to give the title compound (2.0 g), melting point: 1 92°C. 
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Example 105: te/t-Butyl 4-{4-[1 -(4K:hlorophenyl)-5-methyl-4-pyra2olecarboxamide]-2-cyanophenyl}pipera2in- 
1 -ylcarboxyate 

[0644] 




[0645] Dichloroethane solution (40 ml) containing 1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxylic acid (3.9 g) and 
thionyl chloride (2.4 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (40 ml) containing 5-amino-2-[4-(te/?-butoxycarbonyl)piperazin- 
1-yl]benzonitrile (5.1 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was treated with 
aqueous sodium hydroxide solution and extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title com- 
pound (5.5 g), melting point: 251 -252°C. 

Exanple 106: 1-(4-Chlorophenyl)-N-[3-cyano-4-(piperazin-1-yl)phenyl]-5-methylpyrazole-4-carboxamide 
[0646] 




[0647] ferf-Butyl 4-{4-[1 -(4-chlorophenyl)-5-methyl-4-pyrazolecarboxamide]-2-cyanophenyl}piperazin-1 -ylcarboxy- 
late (9.92 g) was added to trifluoroacetic acid (50 ml) under ice-cooling and the mixture was stirred for 1 h. The reaction 
mixture was treated with aqueous sodium hydroxide solution and extracted with chloroform. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate, after which the solvent was evaporated under 
reduced pressure. Diisopropyl ether was added to the residue to allow crystallization. The crystals were recrystallized 
from hydrous ethanol to give the title compound (4.7 g), melting point: 184°C. 
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Example 107: 1 -(4-Chlorophenyl)-N-{3-cyano-4-[4-(3-hydroxypropyl)piperazin-1 -yl]phenyl}-5-methylpyrazole- 
4-carboxamide 1 hydrate 



[0648] 



Q-fVVvll^vCM 



H20 

[0649] 1 -(4-Chlorophenyl)-N-[3-cyano-4-(piperazin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide (4.0 g), 3-bromo- 
propanol (1 .6 g) and potassium carbonate (1 .6 g) were added to dimethylform amide (25 ml) and the mixture was stirred 
at 60°C for 3 h. The reaction mixture was added into water, and the obtained crystals were recrystaliized from hydrous 
dimethylformamide to give the title compound (2.5 g), melting point: 213°C. 

Example 108: H4<1-(4-Chlorophenyl)-5-methylpyrazole^-carboxamide]-2-cyanophenyl}-4-piperidinylbenzoate 
[0650] 



[0651] Dichloroethane solution (40 ml) containing 1-(4-chlorophenyl)-5-methylpyrazole-4-carboxylic acid (4 g) and 
thionyl chloride (2.4 g) was stirred at 83°C for 1 h to give acid chloride. The solvent was evaporated under reduced 
pressure. To the residue was added pyridine solution (40 ml) containing 1-(4-amino-2-cyanophenyl)-4-piperidinylben- 
zoate (5.4 g) under ice-cooling and the mixture was stirred for 1 h. The reaction mixture was added into water, and the 
obtained crystals were recrystaliized from hydrous dimethylformamide to give the title compound (8.8 g), melting point: 
227°C. 

Example 1 09: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-hydroxypiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide 
3/4 hydrate 

[0652] 
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[0653] 1 -{4-[1 -(4<:htorophenyl)-5-methylpyrazole-4^arboxamide)-2K:yanophenyl}piperidin-4-ylbenzoate (8.2 g), 
10% aqueous sodium hydroxide solution (90 ml) were added ethanol (90 ml) and the mixture was stirred at 78°C for 
1 h. The precipitated crystals were collected by filtration and recrystallized from hydrous dimethylformamide to give 
the title compound (4.7 g), melting point: 247°C. 

Example 110: 4-(1 -{4-[1 -(4<:hlorophenyl)-5-methylpyrazoie-4^arboxamide]-2-cyanophenyl}piperidin-4-yioxy)- 
4-oxobutyric acid 



[0655] 1-(4-chlorophenyl)-N- [3-cyano-4-(4-hydroxypiperidino)phenyl]-5-methylpyrazole-4-carboxamide (2.0 g), 
succinic anhydride (0.5 g) and a catalytic amount of p-toluenesulfonic acid 1 hydrate were added to nitrobenzene (40 
ml) and the mixture was stirred at 1 1 0°C for 6 h. The reaction mixture was ice-cooled, and diisopropyl ether was added 
thereto. The precipitated crystals were filtered and recrystallized from hydrous ethanol to give the title compound (1 .2 
g), melting point: 246-248°C. 

Example 111: N-[1 -(4-Chlorophenyl)-3^methylpyrazol-4-ylcarbonyl]-N-(3-cyano-4-neopentyloxyphenyl)glycine 



[0657] Dichloroethane solution (45 ml) containing 1-(4-chlorophenyl)-3-methylpyrazole-4-carboxylicacid (2.0 g) and 
thionyl chloride (1 .2 g) was stirred at 83°C for 30 min to give acid chloride. The acid chloride was added into pyridine 
solution (80 ml) containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (2.5 g) under ice-cooling, and the mixture 
was stirred for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and the solvent was evaporated under reduced pressure. Sodium hydroxide (1 .8 g), water 
(40 ml) and ethanol (40 ml) were added to the residue and the mixture was stirred at a refluxing temperature for further 
1 h. The solvent was evaporated under reduced pressure, dilute hydrochloric acid was added, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of toluene-n-hexane to give the title compound 
(1.7 g), melting point: 186-189°C. 



[0654] 



CI 




,OH 



[0656] 
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Example 112: N-[1 -{4-Bromophenyl)-3-methylpyrazol-4-y^ 1/4 
isopropyl ether 

[0658] 

o 

Br--C\-"s^ 1/4 (iPr) 2 0 



[0659] Dichloroethane solution (12 ml) containing 1 -(4-bromophenyl)-3-methyIpyrazole-4-carboxylic acid (1 .2 g) and 
thionyl chloride (0.6 g) was stirred at B3°C for 30 min to give acid chloride. The acid chloride was added pyridine 

20 solution (20 ml) containing ethyl N-(3-cyano-4-neopentyloxyphenyl)glycine (1 .2 g) under ice-cooling and the mixture 
was stirred for 1 h. The reaction mixture was added into water and extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and the solvent was evaporated under reduced pressure. Sodium hydroxide (0.3 g), water 
(1 0 ml) and ethanol (1 0 ml) were added to the residue and the mixture was stirred at a refluxing temperature for further 
1 h. The solvent was evaporated under reduced pressure, dilute hydrochloric acid was added, and the mixture was 

25 extracted with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow 
crystallization. The crystals were recrystallized from a mixed solvent of toluene-isopropyl ether to give the title com- 
pound (0.7 g), melting point: 169-170°C. 

30 Example 1 1 3: 1 -(4-Chlorophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -y0phenyl}pyrrole-3-carboxamide 

[0660] 



0 K^n<~ 



[0661] By the reaction and treatment in the same manner as in Example 64 using 1-(4-chlorophenyl)pyrrole-3-car- 
boxylic acid (2 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1 -yl]benzonitrile (2.67 g), the title compound (1 .1 g) was 
obtained, melting point: 196°C. 



so 
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Example 1 1 4: 1 -(3-chlorophenyl)-N-{3-cyano-4-{4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-5-methylpyrazole- 
4-carboxamide 

[0662] 




[0663] By the reaction and treatment in the same manner as in Example 64 using 1 -(3-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (2 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (2.5 g), the title compound 
(0.5 g) was obtained, melting point: 176-1 77°C. 

Example 1 15: 1 -(3,4-Dichlorophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-5-methylpyrazoie- 
4-carboxamide 

[0664] 




[0665] By the reaction and treatment in the same manner as in Example 64 using 1 -(3,4-dichlorophenyl)-5-methyl- 
pyrazole-4-carboxylic acid (2 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (2.67 g), the title com- 
pound (1 .2 g) was obtained, melting point: 195-197°C. 

Example 116:1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole- 
4-carboxamide hydrochloride 

[0666] ^ - 
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[0667] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chloro phenyl) -5-methylpyra- 
zole-4-carboxylic acid (2 g) and 5-amino-2-(4-morpholinopiperidin-1 -yl)benzonitrile (2.2 g), 1 -(4-chIorophenyl)-N-[3-cy- 
ano-4-(4-morpholinopiperidin-1-yl)phehyl]-5-methylpyrazole-4-carboxamide (1.3 g) was obtained, melting point: 
249-250°C. 

1 H-NMR (270 MHz, DMSO-d6) 5(ppm) :1.57 (2H, dd, J = 2.6, 11.9 Hz), 1.90 (2H, d, J = 11.2 Hz), 2.25-2.28 (1H, m), 
2.47-2.51 (4H, m), 2.55 (3H, s), 2.75 (2H, t, 11.2 Hz), 3.45 (2H, d, 11.9 Hz), 3.58 (4H, dd, J=4.0, 4.6 Hz), 7.16 (1H, d, 
J=8.6 Hz), 7.5-7.7(4H, m), 7.84 (1H, dd, J = 2.6, 8.6 Hz), 8.06(1 H, d, J = 2.6 Hz), 8.30 (1H, s), 9.97 (1H, br). 
[0668] The above compound was treated with 1N hydrogen chloride - ethanol solution to give 1 -(4-chlorophenyl) 
-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide hydrochloride was obtained, 
melting point: 286°C (decomposition). 

Example 117: N-(1-(4-(1-(4^hlorophenyl)-5-methyl^ 
morpholine N-oxtde 

[0669] 




[0670] 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide (1. g): 
and m-chloroperbenzolc acid (0.4 g) were stirred in dichloromethane (1 0 ml) at room temperature for 8 h. To the reaction 
mixture was added sodium hydrogen carbonate solution. The organic layer was extracted with chloroform and dried 
over anhydrous magnesium sulfate. The solvent was evaporated and the residue was purified by silica gel column 
chromatography (chloroform:m ethanol = 1:1) to give the title compound (0.3 g), melting point: 200-201°C. 

Example 118: 1 -(2-Chlorophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-5-methylpyrazole- 
4-carboxamide hydrochloride 

[0671] 




[0672] Dichloroethane solution (20 ml) containing 1-(2-chlorophenyl)-5-methylpyrazole-4-carboxylic acid (2 g) and 
thionyl chloride (1.4 g) was stirred at 83°C for 30 min to give acid chloride. A pyridine solution (20 ml) containing 
5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (2.5 g) was added thereto under Ice-cooling and the mixture 
was stirred for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine, and the solvent was evaporated under reduced pressure. 
1 N Hydrogen chloride-ethanol solution was added to the residue to allow crystallization. The crystals were recrystallized 
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from hydrous ethanol to give the title compound (0.8 g), melting point: 280°C or higher. 

1 H-NMR(270 MHz, CDCI 3 ) 6(ppm) :2.33(3H, s) ,3.21 - 3.32(6H, m) , 3.55 (2H, d, J = 10.9 Hz), 3.66 (2H, d, J = 10.9 
Hz), 3.84(2H, dd, J = 4.4, 5.2 Hz),5.3 -5.5 (1 H, br), 7.28 (1 H, d, J = 11 .2 Hz), 7.57 - 7.68 (3H, m), 7.74(1 H, d, J = 9.2 
Hz), 7.99 (1 H, dd, J = 2.6, 9.2 Hz), 8.20 (1 H, d, J = 2.6 Hz), 8.46 (1 H, s), 1 0.26 (1 H, s), 1 0.65 - 1 0.83 (1 H, br) 

Example 119: 1-(4-Chlorophenyl)-N-(3-cyano-4-{4-[3-(3-pyridyl)^^ 
4-carboxamide 1 hydrate 

[0673] 




[0674] 3-{3-Pyridyl)propanol (0.2 g) and thionyl chloride (0.2 g) were added into dichloroethane (5 ml) and the mixture 
was stirred at a refluxing temperature for 1 h. After the evaporation of the solvent, 1 -(4-chlorophenyl)-N-[3-cyano- 

4- (piperazin-1-yl)phenyl]-5-methylpyrazole-4-carboxamide (0.6 g), potassium carbonate (0.1 g) and dimethylfonna- 
mide (5 ml) were added and the mixture was stirred at 60°C for 1 h. The reaction mixture was treated with water, and 
the organic layer was extracted with ethyl acetate. The extract was washed with saturated brine and dried over anhy- 
drous sodium sulfate, after which the solvent was evaporated under reduced pressure. The residue was purified by 
silica gel column chromatography (chloroform:methanol = 20:1) to give the title compound (0.1 g), melting point: 
201-203°C. 

Example 120: 1-(4-Chlorophenyl)-N-(3-cyano-4-{4-[2-(2-hydroxyethoxy)ethyl]piperazin-1-yl}phenyl)- 

5- methylpyrazole-4-carboxamide 1/4 hydrate 

[0675] 



1/4H 2 0 

[0676] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-rnethylpyra- 
zole-4-carboxylic acid (2 g) and 5-amino-2-{4-[2- (2-hydroxyethoxy)ethyl]piperazin-1-yl}benzonitri!e (4.2 g), the title 
compound (2.8 g) was obtained, melting point: 1 96°C. 



ci 



o. 
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Example 121 : 1-(4-Chlorophenyl)-N-[3-cyano-4-(1 ,4-dioxa-8-a2aspiro[4,5]deca-8-yl)phenyl]-5-methylpyrazo!e- 
4-carboxamide 

[0677] 




[0678] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxyllc acid (4.2 g) and 5-amino-2-(1 ,4-dioxa-8-azaspiro[4,5]deca-8-yl)benzonitrile (4.6 g), the title com- 
pound (5.4 g) was obtained, melting point: 241 °C. 

Example 122: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-oxopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide 
[0679] 




[0680] 1-(4-Chlorophenyl)-N-[3-cyano-4-(1 ,4-dioxa-8-azaspiro[4,5]deca-8-yl)phenyl]-5-methylpyrazole-4-carboxa- 
mide (5.3 g) and 0.1 N hydrochloric acid (6 ml) were added to tetrahydrofuran (60 ml) and the mixture was stirred at a 
refluxing temperature for 3 h. The organic layer was extracted with ethyl acetate and dried over anhydrous magnesium 
sulfate, after which the solvent was evaporated under reduced pressure. Diisopropyl ether was added to the residue 
to allow crystallization , The crystals were recrystallized from ethyl acetate-n-hexane to give the title compound (4.5 g), 
melting point: 238°C. 

Example 123: Ethyl H4^1-(4-chlorophenyl)-5^ethyl-4-pyr^ 
4-carboxylate 

[0681] 




[0682] By the reaction and treatment in the same manner as in Example 77, except that 1 -(4-chlorophenyl)-5-meth- 
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ylpyrazole-4-carboxylic acid was used instead of 1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxylic acid, the title com- 
pound was obtained, melting point: 193°C. 

Example 124: 1 -{4-[1 -(4-Chlorophenyl)-5-methyl-4-pyra2olecarooxamide]-2-cyanophenyl}piperidine-4-carboxyljc 
acid 1 hydrate 

[0683] 




[0684] By the reaction and treatment in the same manner as in Example 78, except that ethyl 1 -{4-[1 -(4-chlorophenyl)- 
5-methyl-4-pyrazolecarboxamide]-2-cyanophenyl}piperidine-4-carboxylate was used instead of ethyl 1-{2-cyano- 
4-[1-(4-fluorophenyl)-5-methyl-4-pyrazolecarboxamide]phenyQpiperidine-4-carboxylate, the title compound was ob- 
tained, melting point: 260°C or higher. 

1 H-NMR(270 MHz, CDCI3) 6(ppm) :1 .80 (2H, dd, J = 3.2, 9.9 Hz),1 .95 (2H, dd, J = 3.2, 9.9 Hz), 2.40 (1 H, ddd, J = 3.2, 
9.2, 11 .2. Hz), 2.55 (3H, s), 2.83 (2H, dd, J a 9.2, 11 .2 Hz),3.2 -3.5 (2H, br), 7.1 8 (1 H, d, J = 8.6 Hz), 7.61 (4H, m), 7.85 
(1H, dd, J = 2.6, 8.6 Hz), 8.08 (1H, d, J = 2.6 Hz), 8.32 (1H, s), 10.01 (1 H, s) 

Example 125: 2-(4-{4-[1 -(4-Chlorophenyl)-5-methyl-4-pyrazolecarboxamide]-2-cyanophenyl}piperazin-1 -yl)ethyl 
acetate 

[0685] 




[0686] 1 - (4-Chlorophenyl)-N-{3-cyano-4-[4- (2-hydroxyethyl)piperazin-1-yl]phenyl-5-methylpyrazolecarboxamide 
(1 g) was dissolved in pyridine (1 0 ml). Acetyl chloride (0.1 7 g) was added under ice-cooling and the mixture was stirred 
for 1 h. The reaction mixture was treated with aqueous potassium carbonate solution. The organic layer was extracted 
with ethyl acetate. The extract was washed with saturated brine and dried over anhydrous sodium sulfate, after which 
the solvent was evaporated under reduced pressure. n-Hexane was added to the residue to allow crystallization. The 
crystals were recrystallized from a mixed solvent of ethyl acetate-n-hexane to give the title compound (0.6 g), melting 
point: 175°C. ........ 
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Example 126: 1-(4-Chlorophenyl)-N-{3^yano-4-[4-(N^ 
4-carboxamide 

[0687] 




[0688] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (3.3 g) and 5-amino-2-[4-(N,N-dimethylamino)piperidin-1-yl]benzonitrile (2.9 g), the title com- 
pound (1 .7 g) was obtained, melting point: 21 0-21 3°C. . 

Example 127: N-(4-{4-[N,N-Bis(2-hydroxyethyl)amino]piperidin-1 -yl}-3-cyanophenyl)-1-(4-chlorophenyl)- 
5-methylpyrazole-4-carboxamide 

[0689] 




S 

OH 

[0690] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.0 g) and 5-amino-2-{4-[N,N-bis(2-hydroxyethyl)amino]piperidin-1-yl}benzonitrile (1.2 g), the 
title compound (0.2 g) was obtained, melting point: 230-233°C. 

Example 128: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(3,4-dffluorophenyi)-5-methylpyrazole- 
4-carboxamide 

[0691] 
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[0692] By the reaction and treatment in the same manner as in Example 64 using 1-(3,4-difluorophenyl)-5-methyl- 
pyrazole-4-carboxylic acid (3 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (3.7 g), the title com- 
pound (1.9 g) was obtained, melting point: 164-165°C. 

Example 129: 1 -(4-Chlorophenyl)-N-{3-cyano-4-[4-(4-methylpiperazin-1 -yl)piperidin-1 -yl]phenyl}-5-methylpyrazole- 
4-carboxamide 1/4 hydrate 

[0693] 




[0694] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 .7 g) and 5-amino-2-[4-(4-methylpiperazin-1 -yl)piperidin-1 -yl]benzonitrile (2.0 g) r the title com- 
pound (0.6 g) was obtained, melting point: 240°C (decomposition). 

Example 130: 1 -(3-Chloro-4-fluorophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-5-methylpyrazo!e- 
4-carboxamide 

[0695] 




[0696] By the reaction and treatment in the same manner as in Example 64 using 1 -(3-chloro-4-fluorophenyl)-5-meth- 
ylpyrazole-4-carboxylic acid (3.5 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (3.7 g), the title com- 
pound (1 .0 g) was obtained, melting point: 191°C. ~ v ~ 
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Example 131: f-(3,4-Dichlorophenyl)-N-[3^ano-4-^ 
4-carboxamide 1/2 hydrate 

[0697] 




[0698] By the reaction and treatment in the same manner as in Example 64 using 1 -(3,4-dichlorophenyl)«5-methyl- 
pyrazole-4-carboxylic acid (1.5 g) and.5-amino-2-(4-morphoIinopiperidin-1-yl)benzonitrile (1.7 g), the title compound 
(1.2 g) was obtained, melting point: 242°C. 

Example 132: N-[3-Cyano-4-(4-moroholinopiperidin-1 -yl)phenyl]-1 -(3,4-difluorophenyl)-5-methylpyrazole- 
4-carboxamide 1/2 hydrate 

[0699] 




[0700] By the reaction and treatment in the same manner as in Example 64 using 1-(3,4-difluorophenyl)-5-methyl- 
pyrazole-4-carboxyiic acid (1.5 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (2.0 g), the title compound 
(0.8 g) was obtained, melting point: 243° C. 
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Example 133: 1 -(3-Chloro-4-f]uorophenyl)-N-[3-cyano^-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole- 
4-carboxamide 

[0701] 

5 



10 



15 




[0702] By the reaction and treatment in the same manner as in Example 64 using 1 -(3-chioro-4-fl uoropheny l)-5-meth- 
ylpyrazole-4-carboxylic acid (1 .5 g) and 5-amino-2-(4-morpholinopiperidin-1 -yl)benzonitrile (1 .9 g), the title compound 
20 (1 ,3 g) was obtained, melting point: 266°C. 

Example 134: 1- (4-Bromophenyl)-N^3-cyano^-(4-morpholinopiperidin-1-yl)phenyl]-5-methylpyrazole- 
4-carboxamide 

25 [0703] 



30 



35 




[0704] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-bromophenyl)-5-m ethyl pyra- 
40 zole-4-carboxyilc acid (0.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.6 g), the title compound (0.5 
g) was obtained, melting point: 250-252°C. 

Example 135: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -phenyl-5-methylpyrazole-4-carboxmide 
45 [0705] 



50 



55 




[0706] By the reaction and treatment in the same manner as in Example 64 using 1 -phenyl-5-methylpyrazole-4-car- 
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boxylic acid (0.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.6 g), the title compound (0.2 g) was ob- 
tained, melting point: 223°C. 

Example 136: N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-trifluoromethylphenyl)-5-methylpyrazole- 
4-carboxamide 1 hydrate 

[0707] 



H 2 0 



t ^ , ^ v OH 



[0708] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-trifluoromethylphenyl)-5-meth- 
ylpyrazole-4-carboxyiic acid (1 .0 g) and 5-amino-2-[4-(2-hydroxyethyl)piperazin-1-yl]benzonitrile (0.6 g), the title com- 
pound (0.4 g) was obtained, melting point: 218°C. 

Example 137:N-[3-C^ano-4-(4HTiorohoiinopiperidin-1-yl)phenyl]-1-(4-trifluoromethylphenyl) 
4-carboxamide 1/2 hydrate • 

[0709] 



[0710] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-trrfluoromethylphenyl)-5:meth- 
ylpyrazole-4-carboxylic acid (0.7 g) and 5-amino-2-(4-morpholtnopiperidin-1 -yl)benzonitrile (0.6 g), the title compound 
(0.1 g) was obtained, melting point: 257°C (decomposition). 
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Example138:N^3-Cyano-4-(4-morpholinopi 
1/2 hydrate 

[0711] 




[0712] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxyiic acid (0.8 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.6 g), the title compound (0.3 
g) was obtained, melting point: 226°C(decomposition). 

Example 139: N- (3-Cyano-4-pyrrolidinophenyl)-1 - (4-fluoropheny0-5-methylpyrazole-4-carboxamide 
[0713] 




[0714] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 .2 g) and 5-amino-2-pyrrolidinobenzonitrile (0.8 g), the title compound (0.8 g) was obtained, 
melting point: 186°C. 

Example 140: 1 -(4<:hlorophenyl)-N-(3^ano-4-pyrrolidinophenyl)-5-methylpyrazoie-4-carboxamide 
[0715] 




[0716] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.3 g) and 5-amino-2-pyrrolidinobenzonitrile (0.8 g), the title compound (0.4 g) was obtained, 
melting point: 205°C. 
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Example 141 : N-(3-Cyano-4-horriopiperidinophenyl)-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide 
[0717] 




[0718] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 .1 g) and 5-amino-2-homopipridinobenzonitrile (0.8 g), thetitie compound (0.6 g) was obtained, 
melting point: 138°C. 

Example 142: 1 -(4-chlorophenyl)-N-(3-cyano-4-homopiperidinophenyl)-5-methylpyrazole-4-carboxamide 
[0719] 




[0720] By the reaction and treatment in the same manner as in Example. 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.1 g) and 5-amino-2-homopiperidinobenzonitrile (0.8 g), the title compound (0.5 g) was ob- 
tained, melting point: 131°C. 

Example 143: N-[3-Cyaho-4-(4-morpholinopiperidin-1-yl)phenyl]-1 -(4-fluorophenyl)pyrrbie-3-carboxamide 
[0721] 




[0722] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)pyrrole-3-car- 
boxylic acid (0.5 g) and 5-amino-2-(4-monpholinopiperidin-1-yl)benzonitrile (0.7 g), the title compound (0.4 g) was ob- 
tained, melting point: 182-183°C. 
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Example 144: 1-(3-Chlorophenyl)-N-[3-cyano-4-(4-mo 
4-carboxamide 

[0723] 




[0724] By the reaction and treatment in the same manner as in Example 64 using 1 -(3-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (2.0 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (2.4 g), the title compound (1.0 
g) was obtained, melting point: 210°C. 

Example 145: N-[3-Cyano-4-(4-moroholinopiperidin-1 -yl)phenyl]-1 -.(3-trifluoromethylphenyl)-5-methylpyrazole- 
4-carboxamide 

[0725] 




[0726] By the reaction and treatment in the same manner as in Example 64 using 1 -(3-trif luoromethylphenyl)-5-meth- 
ylpyrazole-4-carboxylic acid (2.0 g) and 5-amino-2-(4-morpholinopiperidln-1-yl)benzonitrile (2.4 g), the title compound 
(1 .0 g) was obtained, melting point: 215-216°C. 1 H-NMR (400 MHz, DMSO-de) 8(ppm): 1 .55 - 1 .61 (2H, m), 1 .91 (2H, 
d, J = 11.2 Hz), 2.28 - 2.31 (1H, m), 2.48 - 2.60 <4H, m), 2.60 (3H, s), 2.77 (2H, t, J = 11.2 Hz), 3.47 (2H, d, J = 11.8 
Hz), 3.50 3.59 (4H, m), 7.1 9 (1 H, d; J = 9.2 Hz), 7.80 - 7.95 (5H, m), 8.08 (1 H, d, J = 2.0 Hz), 8.35 (1 H, s), 1 0.02 (1 H, s). 
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Example 1 46: 1 -(2-Ch!orophenyl)-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole- 
4-carboxamide 



[0727] 




a, 




[0728] By the reaction and treatment in the same manner as in Example 64 using 1 -(2-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 .0 g) and 5-amino-2-(4-morpholinopiperidin-1 -yi)benzonitrile (1 .2 g), the title compound (0.79 
g) was obtained, melting point: 218°C. 1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.57 (2H, ddd, J = 3.0, 11.2, 11.7 Hz), 
1 .90 (2H, d, J = 11 .7 Hz), 2.25 - 2.30 (1H, m), 2.33 (3H, s), 2.47-2.51 (4H, m), 2.77 (2H, t, J = 11 .7 Hz), 3.47 (2H, d, J 
= 11.7 Hz), 3.58 - 3.60 (4H, m), 7.1 9 (1 H, d, J = 9.3 Hz), 7.53 - 7.66 (3H, m), 7.75 (1 H, d, J = 9.8 Hz), 7.85 (1 H, dd, J 
= 2.4, 9.3 Hz), 8.77 (1 H, d, J = 2.4 Hz), 8.32 (1 H, s), 10.00 (1 H, s). 

Example 147: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-iodophenyl)-5-methylpyrazole-4-carboxamide 



[0730] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-iodophenyl)-5-methylpyrazole- 
4-carboxylic acid (1.2 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (1 g), the title compound (1.0 g) was 
obtained, melting point: 280°C. 

" 1 H-NMR (400 MHz, DMSO-cy 5(ppm): 1.57 (2H, dd, J = 11.2, 11.7 Hz) , 1.91 (2H, d, J = 10.5 Hz), 2.26 - 2.34 (1H, 
m), 2.49 - 2.54 (4H, m), 2.55 (3H, s), 2.77 (2H, dd, J = 10.5, 11 1 Hz), 3.47 (2H, d, J = 11 .7 Hz), 3.57 - 3.60 (4H, m), 
9.19 (1H, d, J = 9.3 Hz), 7.37 (2H, dd, J = 2.0, 6.8 Hz), 7.86 (1H, dd, J = 2.4, 9.3 Hz), 7.91 (2H, dd, J = 2.0, 6.8 Hz), 
8.06 (1 H, d, J = 2.0 Hz), 8.30 (1 H, s), 9.98 (1 H, s). 



[0729] 




N 
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Example 148: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-methylphenyl)-5-methylpyrazole- 
4-carboxamide 

[0731] 




[0732] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-methylphenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 .0 g) and 5-amino-2-(4-morpholinopiperidin-1 -yl)benzonltrile (1 .4 g), the title compound (0.94 
g) was obtained, melting point: 243°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.53 - 1.60 (2H, m), 1.91 (2H, d, J = 11.7 Hz), 2.27-2.31 (1H, m), 2.40 (3H, 
s), 2.50 - 2.52 (4H, m), 2.77 (2H,.dd, J = 10.2, 11.7 Hz), 3.33 - 3.37 (4H, m), 3.38 (3H, s), 3.46 (2H, d, J = 11.7 Hz), 
3.56 - 3.60 (4H, m), 7.19 (1H, d, J = 1 1 .2 Hz), 7,36 (2H, d, J = 8.6 Hz), 7.41 (2H, d, J = 8.6 Hz), 7.84 (1H, dd, J = 2.7, 
11 .2 Hz), 8.06 (1H, d, J = 2.7 Hz), 8.27 (1H, s), 9.96 (1H, s). 

Example 149: N-[3-Cyano-4-(4-moroholinopiperidin-1 -yl)phenyl]-1 -(4-methoxyphenyl)-5-methylpyrazole- 
4-carboxamide 

[0733] 




[0734] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-methoxyphenyl)-5-methyl- 
pyrazole-4-carboxylic acid (1.0 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (1 .2 g), the title compound 
(1 .3 g) was obtained, melting point: 238°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5 (ppm): 1 .52 - 1 .62 (2H, m), 1 .90 (2H, d, J = 11 .8 Hz), 2.25 - 2.32 (1 H, m), 2.48 - 2.50 
(4H, m), 2.49 (3H, s), 2.76 (2H, t, J = 11.2 Hz), 3.46 (2H, d, J = 11.8 Hz), 3.57 - 3.59 (4H, m), 3.83 (3H, s), 7.09 (2H, 
d, J = 8.3 Hz), 7.1 7 (1 H, d, J = 8.8 Hz), 7.44 (2H, d, J = 8.3 Hz), 7.84 (1 H, dd, J = 2.5, 8.8 Hz), 8.07 (1 H, d, J = 2.5 
Hz), 8.25 (1H.S), 9.94(1 H,s). 
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Example 1 50: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-thiomorpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole- 
4-carboxamide 

[0735] 




[0736] 1 - (4-chlorophenyl)-5H7iethylpyrazole-4-carboxylic chloride (0.67 g) and 5-amino-2-(4-thiomorpholinopiperid- 
in-1 -yl)benzonitrile (0. 8 g) were added to pyridine (1 0 ml) and the reaction was conducted for 1 h at room temperature. 
To the reaction mixture was added aqueous potassium carbonate solution and the precipitated crystals were recrys- 
tallized from hydrous dimethylformamide to give the title compound (0.52 g), melting point: 256° C /decomposition. 

Example 151 : 1 -(4-Chlorophenyl)-N-{3-cyano-4-[4-(N-(2-hydroxyethyl)amino)piperidin-1-yl]phenyl}- 
5-methylpyrazole-4-carboxamide 

[0737] 




H 



[0738] The reaction and treatment in the same manner as in Example 1 50 were conducted using 1 -(4-chlorophenyl)- 
5-methyipyrazole-4-carboxylic chloride (1.19 g) and 5-amino-2-[4-(N-ferf-butoxycarbonyl-N-(2-hydroxyethyl)amino) 
piperidin-1-yl]benzonitriIe and the resulting mixture was further stirred in trifluoroacetic acid (10 ml) under ice-cooling 
for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl acetate. 
The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was evap- 
orated under reduced pressure. The residue was recrystallized from ethanol to give the title compound (0.29 g) , melting 
point: 1 81 °C. 
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Example 152:1 -(4-Chlorophenyl)-N-{3-cyano-4-[4-(N-(2-hydro^ 
5-methylpyrazole-4-cart30xamide 

[0739] 




[0740] By the reaction and treatment in the same manner as in Example 1 50 using 1 «(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.73 g) and 5-amino-2-[4^N-(2-hydroxyethyl)-N-methylamino]piperidin-1-yl]benzonitrile 
(0.65 g), the title compound (0.2 g) was obtained, melting point: i86 b c7~' ^ 

Example 153: N-{3-Cyano^4-[4-(N-(2-hydroxyethyl)amino)piperidin-1 -yl]phenyl}-1 -(4-trifluoromethylphenyl)- 
5-methylpyrazole-4-carboxamide 

[0741] 




H 



[0742] The reaction and treatment In the same manner as in Example 64 were conducted using 1 -(4-trif luormethyl- 
phenyl)-5-methylpyrazole-4-carboxylic acid (1 .94 g) and 5-amino-2-[4-(N-fe/t-butoxycarbonyl-2-hydroxyethyIamino) 
piperidin-1 -yl]benzonitrile (2.59 g) and the resulting mixture was further stirred in trifluoroacetic acid (10 ml) under ice- 
cooling for 1 h. The reaction mixture was treated with aqueous sodium hydroxide solution and extracted with ethyl 
acetate. The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The solvent 
was evaporated under reduced pressure. The residue was recrystallized from a mixed solvent of dimethylformamide- 
water to give the title compound (0.34 g), melting point: 202°C. 
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Example 154: 1 - (4-Chlorophenyl)-N-[3-cyano-4-(4-piperidinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide 
[0743] 




[0744] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zoIe-4-carboxylic chloride (0.86 g) and 5-amino-2-(4-piperidinopiperidin-1-yl)benzonitrile (0.8 g), the title compound 
(0.78 g) was obtained, melting point: 252° C/decom position. 

Example 155: N-[3-Carbamoyl-4-(4-morpholinopiperidln-1 -yl)phenyl]-1 -(4-chlorophenyl)-5-methylpyrazole- 
4-carboxamide 5/2 hydrate 

[0745] 




[0746] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (2.0 g) and 5-amino-2-(4-moroholinopiperidin-1-yl)benzamide (2.5 g), the title compound (0.94 
g) was obtained, melting point: 270°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) S(ppm): 1.53 - 1.59 (2H, m), 1.93 (2H, d, J = 12.2 Hz), 2.21 - 2.29 (1H, m), 2.45 -2.57 
(4H, m), 2.56 (3H, s), 2.70 (2H, d, J = 11 .3 Hz), 3.11 (2H, d, J = 11 .3 Hz), 3.55 - 3.62 (4H, m), 7.23 (1 H, d, J = 8.3 Hz), 
7.24 (1 H, brs), 7.58 - 7.64 (4H, m), 7.80-7.82 (1 H, m), 8.09 - 8.1 4 (1 H, m), 8.36 (1 H, s) , 8.96 (1 H, s), 9.92(1 H, s). 
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Example 156: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-piperazinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide 
1/2 hydrate 

[° 747 1 

5 



10 



15 




[0748] By the reaction and treatment in the same manner as in Example 151 using 1 -(4-chlorophenyl)-5-methylpyra- 
zoie-4-carboxylic chloride (0.66 g) and 5-amino-2-(4-(4-tert-butoxycarbonylpipera2in-1-yl)piperidin-1-yl]benzonitrile 
20 (1.0g), the title compound (0.54 g) was obtained, melting point: 226°C. - 

Example 157: N-{4-[4-(4-Acetylpiperazin-1 -yl)piperidin-1 -yl}-3-cyanophenyl}-1 -(4-chlorophenyl)-5-methylpyrazole- 
4-carboxamide 1/2 hydrate 

25 [0749] 



30 



35 




o 



[0750] By the reaction and treatment in the same manner as in Exanple 125 using 1 - (4-chlorophenyl) -N-[3-cyano- 
40 4-(4-piperazinopiperidin-1-yl)phenyl]-5-methylpyrazole-4-carboxamide (0.18 g), the title compound (0.16 g) was ob- 
tained, melting point: 247°C. 

Example 158: N-[3-Bromo-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-chlorophenyl)-5-methylpyrazole- 
4-carboxamide 1/2 hydrate 

45 

[0751] 



50 



55 
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[0752] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (4.8 g) and 3-bromo-4-(4-morpholinopiperidin-1-yl)aniline (5 g), the title compound (4.5 g) 
was obtained, melting point: 205-21 0°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) S(ppm): 1 .5 - 1 . 7 (2H, m), 1 .8 - 1 .9 (2H, m), 2.2 - 2.3 (1 H, m), 2.5 - 2.55 (4H, m), 2.55 
(3H, s), 2.55 - 2.65 (2H, m), 3.2 - 3.4 (2H, m), 3.55 - 3.65 (4H, m), 7.15 (1 H t d, J = 8.8 Hz), 7.5 - 7.7 (5H, m), 8.06 (1 H, 
d, J = 2.5 Hz), 8.31 (1H t s), 9.88 (1H, s, NH) 

Example 159: N-[3-Bromo-4-(4-morpholihopiperidin-1 -yl)phenyl]-5-methyl-1-(4-trlfluoromethylphenyI)pyrazole- 
4-carboxamide 1/2 hydrate 

[0753] 




[0754] By the reaction and treatment in the same manner as in Example 1 50 using 5-methyl-1 -(4-trif luoromethylphe- 
nyl)pyrazole-4-carboxyiic chloride (1 .7 g) and 3-bromo-4-(4-morpholinopiperidin-1 -yl)aniline (2.0 g), the title compound 
(2.1 g) was obtained, melting point: 220-230°C 1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1 .5 - .1 .6 (2H, m), 1 .8 - 1 .9 (2H, 
m), 2.25 - 2.35 (1H, m), 2.45 - 2.55 (4H, m), 2.62 (3H, s), 2.55 - 2.65 (2H, m), 3.2 - 3.3 (2H, m), 3.55 - 3.65 (4H, m), 
7.15 (1H, d, J = 8.8 Hz), 7.67 (1H, dd, J = 1.9, 8.8 Hz), 7.83 (2H, d, J = 8.3 Hz), 7.95 (2H, d, J = 8.3 Hz),8.06 (1H, d r - 
J = 1.9 Hz), 8.36 (1H.S), 9.92(1 H,s). . 

Example 160: 1-(4^hlorophenyl)-N-[2s^ano^-(4-morphollnopiperidin-1-yl)phenyl]-5-methylpyrazole- 
4-carboxamide 

[0755] 




[0756] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.81 g) and 2-amino-5-(4-moroholinopiperidin-1-yl)benzonitrile (0.9 g), the title compound 
(0.29 g) was obtained, melting point: 212-213°C. 1 H-NMR (400 MHz, DMSO-dg) 8(ppm): 1.4 -1.5 (2H, m), 1.8-1.9 
(2H, m), 2.3 - 2.4 (1 H, m), 2.5 - 2.55 (4H, m), 2.54 (3H, s), 2.7 - 2.8. (2H, m), 3.5 - 3.6 (4H, m), 3.75 - 3.85 (2H, m), 7.3 
- 7.35 (3H, m), 7.61 (2H, d, J = 8.8 Hz), 7.64 (2H, d, J = 8.8 Hz), 8.29 (1 H, s), 9.98 (1 H, s). 
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Example 161: N-[2-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(4-trifluoromethylphenyl)pyrazole- 
4-carboxamide 1 hydrate 

[0757] 




[0758] By the reaction and treatment in the same manner as in Example 1 50 using 5-methyl-1 -(4-triftuoromethyiphe- 
nyl)pyrazole-4-carboxyl ic chloride (0.9 g) and 2-amino-5-(4-morpholinopiperidin-1 -yl)benzonitriie (0.9 g), the title com- 
pound (0.67g) was obtained, melting point: 21 0-21 2°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm) : 1 .4 - 1 .5 (2H, m), 1.8-1.9 (2H, m), 2.3- 2.35 (1 H, m), 2.4 - 2.55 (4H, m), 2.61 
(3H, s), 2.7 - 2.8 (2H t m), 3.55 - 3.65 (4H, m), 3.8 - 3.85 (2H, m), 7.3- 7.35 (3H, m), 7.84 (2H, d, J = 8.3 Hz), 7.95 (2H , 
d, J = 8.3 Hz), 8.34 (1H, s), 10.02 (1H, s). 

Example 162: 1-(4-Chlorophenyl ) -5-methyJ-N-[4- (4-morpholinopiperidin-1-yl)-3-nitrophenyl]pyrazole- 
4-carboxamide 

[0759] 




[0760] 1 - (4-Chlorophenyl) -N-(4-chloro-3-nitrophenyl)-5-methylpyrazole-4-carboxamide (1 .6 g) and 4-morpholino- 
pipehdine (2.4 g) were added to dimethyl sulfoxide (20 ml) and the mixture was stirred at a refluxing temperature for 
1 .5 h. After cooling to room temperature, water was added and the precipitated solid was collected by filtration and 
extracted with chloroform. The organic layer was washed with 30% potassium carbonate and saturated brine, and 
dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure. The residue was purified 
by silica gel column chromatography (mobile phase: chloroform/methanol) and recrystallized from hydrous dimethyl- 
formamide to give the title compound (0.7 g), melting point: 195-200°C. 

1 H-NMR (400 MHz, DMSO-de) 5(ppm): 1 .45 - 1 .55 (2H, m), 1 .8 - 1 .9 (2H, m), 2.25 - 2.35 (1 H t m), 2.5 - 2.55 (4H, rn), 
2.56 (3H, s), 2.7 - 2.8 (2H, m), 3.15 - 3.2 (2H, m), 3.55 - 3.60 (4H, m), 7.35 (1H, d, J = 9.3 Hz), 7.60 (2H, d, J = 8.8 
Hz), 7.64 (2H, d, J = 8.8 Hz), 7.88 (1H, dd, J = 1.9, 9.3 Hz), 8.30 (1H, d, J = 1 .9 Hz), 8.33 (1H, s), 10.09 (1H t s). 
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Example 1 63: 5-Methyl-N-[4-(4-morpholinopiperidin-1 -yl)-3-nitrophenyl]-1 -(4-trif!uoromethylphenyl)pyrazole- 
4-carboxamide . 

[0761] 




[0762] By the reaction and treatment in the same manner as in Example 1 62 using Af-(4-ch!oro-3-nitrophenyl)-5-me- 
thyl-1 -(4-trifluoromethylphenyl)pyrazole-4-carboxamide (1 .0 g) and 4-morpholinopiperidine (1 .4 g), the title compound 
(0.12 g) was obtained, melting point: 225-230°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1 .5 - 1 .6 (2H, m) 1 1 .8 - 1 .9 (2H, m), 2.25 - 2.35 (1 H, m), 2.5 - 2.6 (4H, m), 2.63 
(3H, s), 2.75 - 2.85 (2H, m) f 3.15 - 3.25 (2H, m), 3.55 - 3.60 (4H, m), 7.36 (1H, d, J = 8.8 Hz), 7.84 (2H, d, J = 8.8 Hz), 
7.88 (1H, dd, J = 2.4, 8.8 Hz), 7.95 (2H,.d, J = 8.8 Hz), 8.30 (1H, d, J = 2.4 Hz), 8.38 (1H, s), 10.12 (1H, s). 



Example 164: 1 -(4<)hlorophenyl)-5-methyl-N-[3-methyl^-(4-moroholinopiperidin-1-yl)phenyl]pyrazole- 
4-carboxamide 1/2 hydrate 

[0763] 




[0764] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (1 .0 g) and 3-methyl-4-(4-morpholinopiperidin-1-yl)aniiine (1 .07 g), the title compound (1 .0 
g) was obtained, melting point: 235-245°C. 1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1 .5 - 1 .6 (2H, m), 1 .8 - 1 .9 (2H, m), 
2.24 (3H, s), 2.4 - 2.6 (7H, m), 2.55 (3H, s), 3.0 - 3.1 (2H r m), 3.5-3.6 (4H, m), 6.98 (1H, d, J = 8.3 Hz), 7.4 - 7.5 (2H, 
m), 7.59 (2H, d, J = 8.8 Hz), 7.63 (2H, d, J = 8.8 Hz), 8.31 (1 H, s), 9.68 (1 H, s). 
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Example 165: 5-Methyl-N-[3-methyl-4-(4-morpholinopiperidin-1 -yl)phenyi]-1 -(4-trifluoromethylphenyl)pyrazole- 
4-carboxamide 1 hydrate 

[0765] 




[0766] By the reaction and treatment in the same manner as in Example 1 50 using 5-methyl-1 -(4-trif luoranethylphe- 
ny))pyrazole-4-carboxylic chloride (1.0 g) and 3-methyl-4-(4-moroholinopiperidin-1-yl)aniline (0.95 g), the title com- 
pound (1 .1 g) was obtained, melting point: 252-255°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1 .5 - 1 .6 (2H, m), 1.8-1.9 (2H, m), 2.2 - 2.3 (1 H, m), 2.24 (3H, s), 2.45 - 2.55 
(4H, m), 2.55 - 2.65 (2H, m), 2.62 (3H, s), 3.0 - 3.1 (2H, m), 3.5 - 3.6 (4H, m), 6.99 (1H, d, J = 8.7 Hz), 7.4 - 7.5 (2H, 
m), 7.83 (2H, d, J = 8.3 Hz), 7.95 (2H, d, J = 8.3 Hz), 8.36 (1H, s), 9.73 (1H, s). 

Example 166: 1- (4-Chlorophenyl)-N-{3-chloro-4- (4-morpholinopiperidin-1-yl)phenyl]-5-methylpyrazole- 
4-carboxamide 

[0767] 




[0768] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxyiic chloride (0.6 g) and 3-chloro-4-(4-morpholinopiperidin-1-yl)anlline (0.7 g), the title compound (0.51 g) 
was obtained, melting point: 238-240° C. 

1 H-NMR (400 MHz, DMSO-de) 8(ppm) : 1.5 - 1.6 (2H, m), 1.85 - 1.95 (2H, m), 2.2 - 2.3 (1H, m), 2.5 - 2.55 (4H, m), 
2.55 (3H, s), 2.6 - 2.7 (2H, m), 3.2-3.4 (2H, m), 3.55 - 3.65 (4H, m), 7.14 (1H t d, J = 8.7 Hz), 7.55 - 7.65 (5H, m), 7.88 
(1H,s), 8.31 (1H,S), 9.89(1 H,s). 
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Example 167: N-[3-Chloro-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(4-trifluoromethylphenyl)pyrazole- 
4-carboxamide dimethylformamide 

[0769] 




[0770] By the reaction and treatment in the same manner as in Example 1 50 using 5-methyl-1 -(4-trifluoromethylphe- 
nyl)pyrazole-4-carboxylic chloride (0.6 g) and 3-chloro-4-(4-morpholinopiperidin-1-yl)aniline (0.61 g), the title com- 
pound (0.79 g) was obtained, melting point: 252-256°C. 

1 H-NMR (400 MHz, DMSO-de) 6(ppm): 1 .5 - 1 . 6 (2H t m), 1 .8 - 1 .9 (2H, m), 2.2 - 2.3 (1 H, m), 2.5 - 2.65 (6H, m), 2.62 
(3H, s), 3.3 - 3.4 (2H, m), 3.4 - 3.6 (4H, m), 7.15 (1H, d, J = 8.8 Hz), 7.59 (1H, d, J = 8.8 Hz), 7.8 - 7.95 (5H, m), 8.36 
(1H,s), 9.93(1 H,s). 

Example 168: 1-(4^hlorophenyl)-N-[3-cyano-4-(4-ph 
[0771] 




[0772] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methy!pyra- 
zole^4-carboxylic chloride (0.6 g) and 5-amino-2-(4-phenylpiperidin-1-yl)benzonitrile (0.65 g), the title compound (0.7 
g) was obtained, melting point: 186-188°C. 

1 H-NMR (400 MHz, DMSO-de) 5 (ppm): 1 .8 - 1 .95 (4H, m), 2. 56 (3H, s), 2.7 - 2.75 (1 H, m), 2.85 - 2.95 (2H, m), 3.55 
- 3.6 (2H, m), 7.25 (1H, d, J = 9.3 Hz), 7.3 - 7.4 (5H, m), 7.61 (2H, d, J = 8.8 Hz), 7.65 (2H, d, J = 8.8 Hz), 7.88 (1H, 
dd, J = 2.4, 9.3 Hz), 8.10 (1H, d, J = 2.4 Hz), 8.52 (1H, s), 10.01 (1 H, s). 
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Example 169: N-[4-(1-Benzylpiperidin-4-yloxy)-3-cyanophenyl]-1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxamide 
[0773] 




[0774] By the reaction and treatment in the same manner as in Example 64 using 1 -{4-chlorophenyf)-5-methylpyra- 
zole-4-carboxylic acid (1 .0 g) and 5-amino-2-(1-benzylpiperidin-4-yloxy)benzonitrile (1 .2 g), the title compound (0.6 g) 
was obtained, melting point: 194° C, 

Example 170: 1 -(4-Chlorophenyl)-N-{3^ano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yljpiperazin-1 -yl]phenyl}- 
5-methy I py razo ie-4-carboxam ide 

[0775] 




[0776] By the reaction and treatment in the same manner as in Example 64 using 1-(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 g) and S-amino^^^a^.S.e-tetrahydro-aH-pyran^-ylJpiperazin-l-ylJbenzonitrile (1 .1 g), the 
title compound (0.9 g) was obtained, melting point: 276°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 8(ppm) : d: 1 .44 (2H, ddd ( J = 4.0, 11 .7, 1 2.2 Hz), 1 .75 (2H, d, J = 12.2 Hz), 2.41 - 2.49 
(1 H, m), 2.56 (3H, s), 2.66 - 2.69 (4H, m), 3.07 - 3.12 (4H, m), 3.27 - 3.36 (2H, m), 3.90 (2H, d, J = 10.7 Hz), 7.1 9 (1 H, 
d, J = 8.8 Hz), 7.59 - 7.65 (4H, m), 7.86 (1 H, dd, J = 2.5, 8.8 Hz), 8.08 (1 H, d, J = 2.5 Hz), 8.31 (1 H, s), 1 0.00 (1 H, s). 

Example 171 : 1 -(4-Chlorophenyl)-N-[3-ethynyl-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole- 
4-carboxamide 1/2 hydrate 

[0777] 
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[0778] A . suspension of N-[3-bromo-4-(4-moroholinopiperidin-1-yl)phenyl]-1 -(4-chlorophenyl)-5-methylpyrazole- 
4-carboxamide (1 g), bistriphenylphosphinepalladium dichloride (0.38 g), cuprous iodide (0.06 g), trimethylsilylacety- 
lene (0.53 g) and piperidine (50 ml) was refluxed under heating for 15 h. The solvent was evaporated and the residue 
was purified by silica gel column chromatography (mobile phase: ethyl acetate/hexane). The resulting residue was 
dissolved in methanol (10 ml) and potassium carbonate (170 mg) was added. The mixture was stirred at room tem- 
perature for 1 h. After the reaction, potassium carbonate was filtered off. The filtrate was purified by silica gel column 
chromatography (mobile phase: chloroform/methanol) and recrystalllzed from a mixed solvent of chtoroform-diisopropyl 
ether to give the title compound (27 mg), melting point: 203-205°C. 

1 H-NMR (400 MHz, EMSO-d 6 ) 5(ppm): 1 .5 - 1 .6 (2H, m), 1 .8 - 1 .9 (2H, m), 2.2 - 2.3 (1 H, m), 2.50 - 2.55 (4H, m), 2.55 
(3H, s), 2.5 - 2.6 (2H, m), 3.5 - 3.6 (6H, m), 4.37 (1H, s), 6.98 (1H, d, J = 8.8 Hz), 7.5 - 7.65 (5H, m), 7.81 (1H, d, J = 
2.5 Hz), 8.30 (1 H, s), 9.78 (1 H, s). 

Example 172: N-{3-Cyano-4-[4-(3,4,5,6«tetrahydro-2H-pyran-4-yl)piperazin-1-yl]phenyl}-5-methyl- 
1-(4-trif!uoromethylphenyl)pyrazole-4-carooxamide 

[0779] 




[0780] By the reaction and treatment in the same manner as in Example 64 using 5-methyl-1 -(4-trifluoromethylphe- 
nyl)pyrazole-4-carboxylic acid (1.1 g) and 5-amino-2-[4-(3,4 f 5,6-tetrahydro-2H-pyran^yl)piperazin-1-yl]benzonitrile 
(1 .1 g), the title compound (1 .0 g) was obtained, melting point: 274°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) S(ppm): 1.43 (2H, dq t J = 3.6, 11.7 Hz), 1.74 (2H, d, J = 11.7 Hz), 2.41 -2.50(1H, m), 
2.62 (3H, s), 2.50 - 2.63 (4H, m), 3.09 - 3.15 (4H, m), 3.26 - 3.34 (2H, m), 3.90 (2H, d, J = 11.7 Hz), 7.18 (1H, d, J = 
8.8 HZ), 7.83 (2H, d, J = 8.3 Hz), 7.86 (1H, dd, J = 2.4, 8.8 Hz), 7.95 (2H, d, J = 8.3 Hz), 8.08 (1H, d, J = 2.4 Hz), 8.35 
(1H, s), 10.03 (1H,s). 

Example 173: 1 -(4-Chlorophenyl)-N-{4-[4-(4-chlorophenyl)piperazin-1 -yl]-3-cyanophenyl}-5-methylpyrazole- 
4-carboxamide 

[0781] 




[0782] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zoie-4-carboxylic acid (0.5 g) and 5-amino-2-[4-(4-chlorophenyl)piperazin-1-yl]benzonitrile (0.6 g), the title compound 
(0.5 g) was obtained, melting point: 265°C. 
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Example 174: 1-Benzyl-N-[3-cyano-4-(4-mopholinopjperidin-1 -yl)phenyl]-3-methylpyrazole-4-cart)oxamide 1/3 
hydrate 

[0783J 




[0784] By the reaction and treatment in the same manner as in Example 64 using 1 -benzyl-3-methylpyrazole-4-car- 
boxylic acid (0.6 g) and 5-amino-2-(4-morpholjnopiperidin-1-yl)benzonitri!e (0.8 g), the title compound (0.63 g) was 
obtained, melting point: 193°C. 

Example 175: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-3-methyl-1 -(2-phenylethyl)pyrazole-4-carboxamlde 
[0785] 




[0786] By the reaction and treatment in the same manner as in Example 64 using 3-methyM -(2-phenylethyl)pyrazole- 
4-carboxyllc acid (0.64 g) and 5-amino-2-(4-morpholinopiperidln-1 -yl)benzonitrile (0.8 g), the title compound (0.8 g) 
was obtained, melting point: 188°C. 
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Example 176: 1-(4-Chlorophenyl)-N-{3<:yano-4-[4^ 
4-carboxamide 

[0787] 




[0788] By the reaction and treatment in the same manner as in Example 1 51 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.6 g) and 5-amlno-2-[4^N-fe/t-butoxycamonyl-N-(2-methoxyethyl)amino]piperidin-1-yl] 
benzonitrile (0.9g), the title compound (0.6 g) was obtained, melting point: 194°C. 

Example 177: 1 -(4^hlorophehyl)-N-{3-^ano-4-[4-[N-(2-methoxyethyl)-N-methylamino]piperidin-1 -yl]phenyl)- 
5-methy Ipyrazo le-4-carboxamide 

[0789] 




[0790] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4rChlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.53 g) and 5-amino-2-[4-[N-(2-methoxyethyl)-N-methylamino]piperidin-1-yl]benzonitrile 
(0.6 g), the title compound (0.66 g) was obtained, melting point: 1 87°C. 
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Example 178: 1 -(4-Chlorophenyl)-5-methyl-N-[4-(4-morpholinoptperidin-1 -yl)-3-trifluoromethylphenyl]pyrazole- 
4-carboxamide 

[0791] . 




[0792] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlomphenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.77 g) and 4-(4-morpholinopiperidin-1 -yl)-3-trifluoromethylanillne (1 g), the title compound 
(1.1 g) was obtained, melting point: 193-194°C. 1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm) : 1.5 - 1.6 (2H, m), 1.8-1.9 
(2H, m), 2.2-2.3 (1H, m), 2.5-2.6 (4H, m), 2.56 (3H, s), 2.7-2.8 (2H, m), 2.9 - 3.0 (2H, m), 3.5-3.6 (4H, m), 7.51 
(1 H, d, J = 8.8 Hz), 7.55-7.7 (4H, m), 7.98 (1 H, dd, J = 2.5, 8.8 Hz), 8.09 (1 H, d, J = 2.5 Hz), 8.34 (1 H, s), 1 0.06 (1 H, s). 

Example 179: N-(4-[4-Bis(2-methoxyethyl)aminopiperidin-1 -yl]-3-cyanophenyl)-1 -(4-chlorophenyl)-5-methylpyrazole- 
4-carboxamide 1/4 hydrate 

[0793] 




[0794] By the reaction and treatment In the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.83 g) and 5-amino-2-[4-bis(2-methoxyethyl)aminopiperidin-1-yl]benzonitrile (0.9 g), the 
title compound (0.52 g) was obtained, melting point: 152°C. 
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Example 1 80: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyi]-5-methyl-1 -(2-pyridyl)pyrazole-4-carboxamide 
[0795] 




[0796] By the reaction and treatment in the same manner as in Example 64 using 5-methyM -(2-pyridyl)pyrazole- 
4-carboxylic acid (2.0 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (1.88 g), the title compound (1 .52 g) 
was obtained, melting point: 251 °C. 

Example 181 : N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1-(2-phenylethyl)pyrazole-4-carboxamide 
[0797] 




[0798] The reaction and treatment in the same manner as in Example 64 were conducted using 5-methyM -(2-phe- 
nylethyl)pyrazole-4-carboxylic acid (0.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.75 g) and the re- 
sulting product was recrystallized from ethyl acetate to give the title compound (0.4 g), melting point: 195°C. 
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Example 182: 1 -Benzyl-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide 1/3 
hydrate 



[0800] The reaction and treatment in the same manner as in Example 64 were conducted using 1 -benzyl-5-methyl- 
pyrazole-4-carboxylic acid (0.7 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.93 g) and the resulting 
product was recrystallized from a mixed solvent of ethyl acetate-diisopropyl ether to give the title compound (0.36 g), 
melting point: 155°C. ....... 

Example 183: 1 -(4<:hlorophehyl)-N-[3^ano^-(4-methoxymethoxypiperidin-1 -yl)phenyl]-5-methylpyrazole- 
4-carboxamide 



[0802] By the reaction and treatment in the same manner as in Example 150 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.62 g) and 5-amino-2-(4-methoxymethoxypiperidin-1 -yl)benzonitrile (0.63 g), the title com- 
pound (0.33 g) was obtained, melting point: 1 86-1 88°C. 

1 H-NMR (400 MHz, DMSO-dg) 5(ppm): 1 .6 - 1 .7 (2H, m), 1 .9 - 2.0 (2H, m), 2.66 (3H r s), 2.9 - 3.0 (2H, m), 3.29 (3H, 
s), 3.3 - 3.4 (2H, m), 3.65 - 3.75 (1H, m), 4.67 (2H, s), 7.21 (1H, d, J = 8.8 Hz), 7.60 (2H, d, J = 8.8 Hz), 7.64 (2H, d, 
J = 8.8 Hz), 7.85 (1H, d, J = 8.8 Hz), 8.07 (1H, s), 8.31 (1H, s), 10.00 (1H t s). 



[0799] 




[0801] 
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Example 184: 1-(4-Chlorophenyl)-N-[3-cyano-4-^ 
4-carboxamide 

[0803] 




[0804] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.13 g) and 5-amino-2-[4-(2-methoxyethoxy)piperidin-1-yl]benzonitrile (0.14 g), the title 
compound (0.05 g) was obtained, melting point: 1 80*1 82°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1.6-1.7 (2H, m), 1 .9 - 2.0 (2H, m), 2.50 (3H, s), 2.85 - 2.95 (2H, m), 3.27 (3H, 
s), 3.2 - 3.3 (2H, m), 3.4 - 3.5 (3H, m), 3.5 - 3!6 (2H, m), 7.20 (1H, d, J = 8.8 Hz), 7.60 (2H, d, J = 9.3 Hz), 7.64 (2H, 
d, J = 9.3 Hz), 7.85 (1H, dd, J = 8.8, 2.5 Hz), 8.07 (1H, d, J = 2.5 Hz), 8.31 (1H, s), 10.00 (1H, s). 

Example 1 85: 1 -(4-Chlorophenyl)-N-[3,5-dichloro-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazoIe- 
4-carboxamide 1/4 hydrate 

[0805] 




[0806] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.77 g) and 3,5-dichloro-4-(4-morpholinopiperidin-1-yl)aniline (1.0 g), the title compound 
(1.0 g) was obtained, melting point: 246-248°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1 .5-1 .6 (2H, m), 1 .8 - 1 .85 (2H, m), 2.25 - 2.35 (1 H, m), 2.5- 2.55 (4H, m), 2.55 
(3H, s), 2.95 - 3.00 (2H, m), 3.2-3.3 (2H, m), 3.55 - 3.65 (4H, m), 7.60 (2H, d, J = 9.3 Hz), 7.64 (2H, d, J = 9.3 Hz), 
7.80 (1H,s), 7.88(1 H, s), 8.31 (1H,s), 10.02 (1H,s). 
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Example 186: N-[3,5-Dichloro-4-(4-moipholinopiperidin-1-yl)phen 
4-carboxamide 1/2 hydrate 

[0807] 




[0808] By the reaction and treatment in the same manner as in Example 1 50 using 5-methyl-1 -(4-trifluoromethylphe- 
nyl)pyrazole-4-carboxylic chloride (0.87 g) and 3 f 5-dichloro-4-(4-morpholinopiperidin-1.-yl)aniline (1 .0 g), the title com- 
pound (1 .2 g) was obtained, melting point: 252-254°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) S(ppm): 1.5-1.6 (2H, m), 1.75-1.85 (2H, m), 2.25 -2.35 (1H, m), 2.5-2.55 (4H, m), 
2.61 (3H, s), 2.95 - 3.0 (2H, m), 3.2 - 3.3 (2H, m), 3.55 - 3.65 (4H, m), 7.8 - 8.00 (6H, m), 8.36 (1H, s), 10.07 (1H, s). 

Example 187: N-[3-Cyano-4-(4-hydroxypiperidin-1 -yl)phenyl]-5-methyl-1 -phenylpyrazole-4-carboxamide 

[0809] 




[0810] By the reaction and treatment in the same manner as in Example 64 using 5-m ethyl- 1 -phenylpy razole-4-car- 
boxylic acid (0.4 g) and 5-amino-2-(4-hydroxypiperidin-1 -yl)benzonitrile (0 .4 g) , the title compound (0.3 g) was obtained, 
melting point: 182°C. 

Example 188: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperidin-1-yl]phenyl}-1-(4-fluorophenyl)-5-methylpyrazole- 
4-carboxamide 1/4 hydrate 

[0811] 
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[0812] By. the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1 g) and 5-amino-2-[4-(2-hydroxyethyl)piperidin-1-yl]benzonitrile (1.6 g), the title compound 
(0.2 g) was obtained, melting point: 186°C. 

Example 189: 1 - (4~Chlorophenyl)-N- {3-cyano-4-[4-(4-hydroxypiperidin-1 -yl)piperidin-1 -yl]phenyl}-5-methylpyrazole- 
4-carboxamide 1 hydrate 

[0813] 




[0814] By the reaction and treatment in the same manner as in Example 150 using 1 -(4-chlorophenyl)-5-methylpyra- 
zoie-4-carboxylic chloride (0.6 g) and 5-amino-2-[4-(4-hydroxypiperidin-1 -yl).piperidin-1-yl]benzonitrile (0.6 g), the title 
compound (0.2 g) was obtained, melting point: 213°C. 

Example 190: 1- (4-Chlorophenyl)-N-[3^ano-(4-moroholinopiperi 1/4 hydrate 

[0815] - 




[0816] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)pyrrole-3-car- 
boxylic acid (0.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitrile (0.7 g), the title compound (0.49 g) was 
obtained, melting point: 220°C. 
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Example 191 :1 -(4-Chlorophenyl)-N-[3-cyano-(4-morpholinomethylpiperidin-1 -yl)phenyl]-5-methylpyrazole- 
4-carboxamide 

[0817] 




[0818] By the reaction and treatment in the same manner as in Exampie 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (1.17 g) and 5-amino-2-[4-(4-morphoiinomethylpiperidin-1-yl)phenyl]benzonitrile (1.25 g), 
the title compound (0.94 g) was obtained, melting point: 235°C. 

Example 192: N-[3-cyano-(4Hnorpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(4-nitrophenyl)pyrazole-4-carboxamide 
[0819] 




[0820] By the reaction and treatment in the same manner as in Example 150 using 5-methyM -(4-nitrophenyl)pyra- 
zole-4-carboxyiic acid (1.6 g) and 5-amino-2-(4-morpholinopiperidin-1-yl)benzonitriie (1.8 g), the title compound (0.8 
g) was obtained, melting point: 265°C/decomposition. 

Example 193: N-{3-Cyano-4-[4-(3,4,5 l 6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)- 
5-methy I py razo le-4-carboxam ide 

[0821] 




[0822] By the reaction and treatment in the same manner as in Example 64 using 1-(4-fluorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (0.6 g) and 5-amino-2-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]benzonitrile (0.8 g), 
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the title compound (0.6 g) was obtained, melting point: 240°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) S(ppm): 1 .43 (2H, dq, J = 3.4, 11 .7 Hz), 1 .75 (2H, d, J = 1 2.2 Hz), 2.40 - 2.50 (1 H, m), 
2.50 (3H, s), 2.67 (4H, m), 3.10 (4H, m), 3.31 (2H, d, J = 13.6 Hz), 3.90 (2H, d, J = 13.6Hz), 7.19 (1H t d, J = 8.8 Hz), 
7.41 (2H, t, J = 8.8 Hz), 7.60 (2H, dd, J = 4.8, 8.8 Hz), 7.87 (1H, dd, J = 2.4, 8.8 Hz), 8.09 (1H, d, J = 2,4 Hz), 8.29 
(1H, s),1 0.00(1 H,s). 

Example 194: N-{3-Cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)pyrrole- 
3-carboxamide 1/4 hydrate 

[0823] 



1/4 H 2 0 



[0824] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-fluorophenyl)pyrrole-3-car- 
boxylic acid (0.3 g) and 5-amino-2-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]benzonitrile (0.5 g), the title com- 
pound (0.4 g) was obtained, melting point: 240°C. . . 

1 H-NMR (400 MHz, DMSO-de) 6 (ppm): 1.43 (2H, dq, J = 4.0, 12.2 Hz), 1.74 (2H f d, J = 12.2 Hz), 2.41 -2.50 (1H, m), 
2.67 (4H t m), 3.10 (4H, m), 3.27 (2H, d, J = 11.2 Hz), 3.89 (2H, d, J = 11.8 Hz), 6.85 (1H, d, J = 9.3 Hz), 7.19 (1H, d, 
J = 9.3 Hz), 7.37 (2H, t, J = 8.8 Hz), 7.43 (1 H, s), 7.70 (2H, dd, J = 4.4, 8.8 Hz), 7.89 (1 H, dd, J = 2.4, 9.3 Hz), 8.05 
(1H,s),8.10(1H, d, J = 2.4 Hz), 9.82 (1H,s). 

Example 195: 1 -(4-Chlorophenyl)-N-{3-cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}pyrrole- 
3-carboxamide 2/5 hydrate 

[0825] 



^ 0 



[0826] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)pyrrole-3-car- 
boxylic acid (0.5 g) and S-amino^-^-tS^.S.e-tetrahydro^H-pyran^-ylJpiperazin-l -yljbenzonitrile (0.7 g), the title com- 
pound (0.4 g) was obtained, melting point: 224°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 6 (ppm): 1.38 - 1.73 (2H, m), 1.74(2H, d, J = 12.2 Hz), 2.41 - 2.50 (1H, m), 2.67 (4H, 
m), 3.10 (4H, m), 3.27 (2H, d, J = 11.7 Hz), 3.89 (2H, d, J = 11.7 Hz), 6.86 (1H, m), 7.19 (1H, d, J = 9.3 Hz), 7.49 (1H, 
m), 7.67 (2H, d, J = 9.2 Hz), 7.70 (2H, d, J = 9.2 Hz), 7.88 (1 H, dd, J = 2.4, 9.3 Hz), 8.09 (1 H, d, J = 2.4 Hz), 8.1 1 (1 H, 
s), 9,84(1 H,s). 
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Example 196: 1-(3,4-Dichlorophenyl)-N-(3K:yano-4-[4-(3 p 4,5,6-tetrah 
5-methylpyrazole-4-carboxamide 1 hydrate 

[0827] 




[0828] By the reaction and treatment in the same manner as in Example 64 using 1 -(3,4-dichlorophenyl)-5-methyl- 
pyrazole-4-carboxylic acid (1 .0 g) and S-amino-a^^S^.S.e-tetrahydro-aH-pyran^-yOpiperazin-l-yllbenzonitrile (1.1 
g), the title compound (0.6 g) was obtained, melting point: 242°C. 

1 H-NMR (400 MHz, DMSO-d 6 ) 8 (ppm): 1.43 (2H, dq, J = 3.5, 11.8 Hz), 1.73 (2H, d, J = 11.8 Hz), 2.41 - 2.50 (1H, m), 
2.51 (3H, s), 2.67 (4H, m),.3.10 (3H, m), 3.27 (2H, d, J = 11.7 Hz), 3.91 (2H, d, J = 10.2 Hz), 7.18 (1H, d, J = 8.8 Hz), 
7.60 (1H, dd, J = 2.5, 8.8 Hz), 7.85 (1H, dd, J = 2.5, 8.8 Hz), 7.92 (1H, d, J = 2.5 Hz), 8.08 (1H, d, J = 2.5 Hz), 8.33 
(1H, s), 10.01 (1H,s) 

Example 197:1 -(4- Bran ©phenyl) -N-iS-cyano^-^-tS^.S.e-tetrahydro^H-pyran^-ylJpiperazin-l-yllphenyl}- 
5-methylpyrazole-4-carboxamide 

[0829] 




[0830] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-bromophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.0 g) and 5-amino-2-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]benzonitrile (1.0 g), 
the title compound (0.7 g) was obtained, melting point: 288°C. 

1 H-NMR (400 MHz, DMSO-cy 5(ppm): 1.43 (2H, ddd, J = 2.9, 11.5, 12.2 Hz), 1.75 (2H, d, J = 12.2 Hz), 2.42-2.51 
(1H, m), 2.56 (3H, s), 2.67 (4H, m), 3.10 (4H, m), 3.28 (2H, d, J = 11.5 Hz), 3.90 (2H, d, J = 7.8 Hz), 7.19 (1H, d, J = 
8.3 Hz), 7.53{2H, d, J = 8.8 Hz), 7.77 (2H, d, J = 8.8 Hz), 7.86 (1H, dd, J = 2.4, 8.3 Hz), 8.08 (1H, d, J =2.4 Hz), 8.31 
(1H, s), 10.00 (1H, s). . 
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Example 198: N^S-Cyano-^^a^.S.e-tetrahydro^H-pyran^-ylJpiperazin-l -yl]phenyl}-1 -(3,4-difluorophenyl)- 
5-methylpyrazole-4-carboxamide 1/4 hydrate 

[0831] 




[0832] By the reaction and treatment in the same manner as in Example 64 using 1 -(3,4-difluorophenyl)-5-methyl- 
pyrazole-4-carboxyiic acid (0.7 g) and 5-amino-2-[4-(3,4 f 5 I 6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]benzonitrile (1.0 
..„g),.the title compound (0.8 g) was obtained, melting point: 235°C. 
.H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 1 .42 (2H, ddd, J = 4.9, 11.2, 11 .7 Hz), 1 .73 (2H, d, J = 12.2 Hz), 2.41 - 2.50 (1H, 
m), 2.56 (3H, s), 2.66 (4H, m), 3.10 (4H, m), 3.27 (2H, d, J = 11.7 Hz), 3.90 (2H, d, J 10.3 Hz), 7.17 (1H, d, J = 8.8 Hz), 
7.19 (1H, m), 7.63 (1H, m), 7.78 (1H, m), 7.86 (1H, d, J = 8.8 Hz), 8.09 (1H, s), 8.31 (1H, s) , 10.00 (1H, s). 

Example 199: N-{3-Cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piper^^ 
4-carboxamide 2/3 hydrate 

[0833] 




[0834] By the reaction and treatment in the same manner as in Example 64 using 5-methyl-1 ^phenylpyrazole^-car- 
boxylic acid (0.5 g) and S-amino^-^S^.S.e-tetrahydro^H-pyran^-yOpiperazin-l -yl]benzonitrile (0.7 g), the title com- 
pound (0. 8 g) was obtained, melting point: 227°C. 

1 H-NMR (400 MHz, DMSO-de) 8(ppm): 1.43 (2H, dq, J = 3.5, 11.7 Hz) ,1.75 (2H, d, J = 13.7 Hz), 2.45 - 2.50 (1H, m), 
2.55 (3H, s), 2.67 (4H, m), 3.11 (4H, m), 3.29 (2H, d, J = 11.7 Hz), 3.90 (2H, d, J = 7.8 Hz), 7.19 (1H, d, J = 8.8 Hz), 
7.39 - 7.70 (5H, m), 7.85 (1 H, dd, J = 2.5, 8.8 Hz), 8.09 (1 H, d, J = 2.5 Hz), 8.29 (1 H, s), 9.99 (1 H, s). 
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Example 200: 1-(3-Chlorophenyl)-N-{3^yano-4-^ 
5-methylpyrazole-4-carboxamide 

[0835] 




[0836] By the reaction and treatment in the same manner as in Example 64 using 1 -(3-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (0.8 g) and 5-amino-2-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]benzonitrile (1.0 g), 
the title compound (0.7 g) was obtained, melting point: 230°C. 

1 H-NMR (400 MHz, DMSO-de) 5(ppm): 1.43 (2H, ddd, J = 3.9, 11.2, 11.7 Hz), 1.75 (2H, d, J = 13.7 Hz), 2.42 - 2.45 
.-(1H, m), 2.50 (3H, s), 2.67 (4H, m), 3.10 (4H, m), 3.28 (2H, d, J = 11. 7 Hz) , 3.90 (2H, d, J = 11.2 Hz), 7.19 (1H, d, J 
= 9.2 Hz), 7.55 - 7.58 (3H, m), 7.59 (1H, s), 7.86 (1H, d, J = 2.4, 9.2 Hz), 8.09 (1H, d, J = 2.4 Hz), 8.32 (1H, s), 10.01 
(1H, s). 

Example 201 : N-(3-Cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-5-methyl-1 -(4-methylphenyl) 
pyrazole-4-carboxamide 

[0837] 




[0838] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyi)-5-methylpyra- 
zole-4-carboxylic acid (0.7 g) and 5-amino-2-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]benzonitrite (0.9 g), 
the title compound (0.7 g) was obtained, melting point: 258°C. 

1 H-NMR (400 MHz, DMSO-dg) 5(ppm): 1 .43 (2H, dq, J = 3.9, 12.2 Hz), 1 .75 (2H, d, J = 12.2 Hz), 2.40 (3H, s), 2.40 - 
2.55 (1H, m) , 2.55 (3H, s), 2.67 (4H, m), 3.10 (4H, m), 3.27 (2H, d, J = 11 .7 Hz), 3.90 (2H, d, J = 7.8 Hz), 7.18 (1H, 
d, J = 9.3 Hz), 7.36 (2H, d, J = 8.3 Hz), 7.41 (2H, d, J = 8.3 Hz), 7.86 (1H, dd, J = 2.4, 9.3 Hz), 8.09 (1H, d, J = 2.4 
HZ), 8.27 (1H,s), 9.97 (1H, s). 
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Example 202: 1 -(4-Chlorophenyl)-N-{3^yano-4-[4-(3 > 4 > 5,6-tetrahydro-2H4hiopyran^-yl)piperazin-1 -yljphenyl}- 
5-methylpyrazole-4-carboxamide 

[0839] 




[0840] By the reaction and treatment in the same manner as in Example 64 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic acid (1.3 g) and 5-amino-2-[4-(3,4,5,6-tetrahydro-2H4hiopyran (1.1 
g) t the title compound (1 .1 g) was obtained, melting point: 281 °C 

1 H-NMR (400 MHz, DMSO-d 6 ) S(ppm): 1 .58 - 1 .68 (2H, m), 2.07 (2H, d, J = 12.2 Hz), 2.41 - 2.50 (1 H, m), 2.56 (3H, 
s), 2.65 (2H, d, J = 11.7 Hz), 2.68 (4H, m), 3.09 (4H, m), 3.33 (2H ( m), 7.18 (1H, d, J = 8.8 Hz), 7.60 (2H, d, J = 8.8 
Hz), 7.64 (2H, d, J = 8.8 Hz), 7.85 (1H, dd, J = 2.4, 8.8 Hz), 8.08 (1H, d, J = 2.4 Hz), 8.31 (1H, s), 10.00 (1 H, s). 

Example 203: 1-(4-Chlorophenyl)-N-[3^ano-4-[4-(2-m^ 
4-carboxamide 

[0841] 




[0842] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyi)-5-methy!pyra- 
zole-4-carboxylic chloride (0.8 g) and 5-amino-2-[4-(2-meth6xyethyl)piperazin-1-yl]benzonitrile (0.8 g), the title com- 
pound (0.7 g) was obtained, melting point: 207°C. ... -„ 
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J = 5.4 Hz), 7.30 (1H, d, J = 9.2 Hz), 7.60 (2H, d, J = 8.8 Hz), 7.64 (2H, d, J = 8.8 Hz), 7.90 (1H, dd, J = 2.4, 9.2 Hz), 
8.07 (1H,d, J = 2.4 HZ), 8.31 (1H,s), 10.00 (1H, s) 



[0854] By the reaction and treatment in the same manner as in Example 150 using 5-methyl-1-(4-trifluoromethylphe- 
nyl)pyrazote-4-carboxylic chloride (0.74 g) synthesized according to Starting Material Synthesis Example 88 and 5-ami- 
no-2-(2-morpholinoethoxy)benzonitrile (0.95 g), the title compound (0.78g) was obtained, melting point: 191-193°C. 
1 H-NMR (400 MHz, DMSO-d 6 ) 5(ppm): 2.5 - 2.6 (4H, m), 2.73 (3H, s), 2.7 - 2.8 (2H, m), 3.5 - 3.6 (4H, m), 4.25 (2H, t, 
J = 5.3 Hz), 7.31 (1H, d, J = 9.3 Hz), 7.84 (2H, d, J = 8.3 Hz), 7.90 (1H, dd, J = 2.9, 9.3 Hz), 7.95 (2H, d, J = 8.3 Hz), 
8.07 (1 H, d, J = 2.9 Hz), 8.36 (1 H, s), 1 0.05 (1 H, s) 

Example 210: 1 - (4-Chlorophenyl)-N-[3-cyano-4-((4-morpholinopiperidin-1 -yl)methyl)phenyl]-5-methylpyrazole- 
4-carboxamlde 



[0856] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (0.26 g) and5-amino-2-((4Hiiorpholinoptperidin-1-yl)methyl)benzonitrile(0.3 g), the title com- 
pound (0.16 g) was obtained, melting point: 167-168°C. 

1 H-NMR (400 MHz, DMSD-dg) 5(ppm): 1 .3 - 1 .4 (2H, m), 1 .7 - 1 .8 (2H, m), 1 .95 - 2.05 (2H, m), 2.1 - 2.2 (1 H, m), 2.4 
- 2.5 (4H, m), 2.57 (3H, s), 2.8 - 2.9 (2H, m), 3;5 - 3.6 (6H, m), 7.53 (1H, d, J = 8.8 Hz), 7.61 (2H, d, J = 8.8 Hz), 7.65 
(2H, d, J = 8.8 Hz), 7.93 (1H, d, J = 8.8 Hz), 8.18 (1H, s) , 8.34 (1H, s), 10.14 (1H, S) 

Example 211: 1 -(4<ihlorophenyl)-N-[3-<^ano^-(3-hydroxypropylthio)phenyi]-5-methylpyrazole-4-carboxamide 1/4 
hydrate 



Example 209: N-[3-Cyano-4-(2-morpholinoethoxy)phenyl]-5-methyl-1-(4-trifluoromethylphenyl)pyrazole- 
4-carboxamide 



[0853] 




[0855] 




[0857] 
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[0858] By the reaction and treatment in the same manner as in Example 1 50 using 1 -(4-chlorophenyl)-5-methylpyra- 
zole-4-carboxylic chloride (3.9 g) and 5-amino-2-(3-hydroxypropylthio)benzonitrile (2.9 g), the title compound (1 .5 g) 
was obtained, melting point: 165°C. 

Example 21 2: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(3-morpholinopropylthio)phenyl]-5-methylpyra2ole-4-carboxamide 
[0859] 




[0860] A solution" of 1 -(4-chlorophenyl)-N-[3-cyano-4-(3-hydroxypropylthio)phenyl]-5-methylpyrazole-4-carboxam- 
ide (1 .8 g) and methanesulfonyl chloride (0.5 ml) in pyridine (20 ml) was stirred overnight. To the reaction mixture was 
added aqueous hydrochloric acid solution and the mixture was extracted with ethyl acetate, the organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (mobile phase: chlorofomrmethanol = 50:1) 
to give 1-(4-chlorophenyl)-N-[3-cyano-4-(3-methanesutfonyloxypr^^ 
(L2g). 

[0861] The above compound (0.6 g) and morphollne (0.5 g) were stirred in dimethylformamide (20 ml) at room tem- 
perature for 2 h. To the reaction mixture was added aqueous sodium hydroxide solution and the mixture was extracted 
with ethyl acetate. The organic layer was washed with saturated brine and dried over anhydrous sodium sulfate. The 
solvent was evaporated under reduced pressure. The residue was dissolved in ethyl acetate. The mixture was acidified 
with hydrochloric acid-ethanol and crystals were precipitated. The crystals were added to ethyl acetate and aqueous 
sodium hydroxide solution again, and the mixture was extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure. The 
residue was recrystallized from a mixed solvent of ethyl acetate and hexaneto give the title compound (0.2 g), melting 
point: 105-1 10° C (decomposition) - , 

Example 213: 1-(4-Chlorophenyl)-N-[3-cyano-4-(3-piperidinopro^ 
hydrate 

[0862] 




[0863] By the reaction and treatment in the same manner as in Example 212 using piperidine instead of morpholine, 
the title compound was obtained, melting point: 142°C. 

[0864] In the same manner as in the above-described Starting Material Synthesis Examples and Examples, the 
following compound can be produced. 
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Example 214: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(mo 
Example 21 5: 1 -(4-Fluorophenyl)-N-[3-cyano-4-(morpholinometh^ 
Example 21 6: 1 -(4-Fluorophenyl)-N-[3-cyano-4-(2-moipholinoeto^ 

Example 21 7: 1 -(4-F!uorophenyl)-N-[3^ano-4-(3-moipholinopropoxy)phenyl]-5-methylpyrazole-4K:art50xamide 

Example 21 8: 1 -(4-Fluorophenyl)-N-[3-cyano-4-(4-morpho^ 

Example 21 9: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-moroh^^ 

Example 220: 1-(4-Fluorophenyl)-N-[3-cyano-4-(moroholinometh^^ 

Example 221 : 1 -(4-Fluorophenyl)-N^3-cyano-4-(2-morpholi™ 

Example 222: 1 -(4-Fluorophenyl)-N-[3-cyano-4-(3-morpholinopro^ 

Example 223: 1-(4-Fluorophenyl)-N-[3^ano-4-(4-moiph^^ 

Example 224: 1-(4-Chlorophenyl)-N-[3-<^ano-4-(moroholi™ 

Example 225: 1-(4-Chlorophenyl)-N-[3-cyano-4-(2-moro^ 

Example 226: 1-(4-Chlorophenyl)-N-[3-cyano-4-(3-moraholinopro^ 

Example 227: 1-(4-Chlorophenyl)-N-[3-cyano-4-(4-momholinobutylthio)phenyl]-5-methylpyrazole-4-carboxamide 

Example 228: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(2-(4-morpholinopiperidin-1 -yl)ethyl)phenyi]-5-methylpyrazole- 
4-carboxamide 

Example 229: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(3-(4^orpholin^ 
4-carboxamide 

Example 230: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-(4Hmorpholinopiperidin-1 -yl)butyl)Phenyl]-5-methylpyrazoie- 
4-carboxamide 

Example 231: 1 -(4-Trifluoromethylphenyl)-N-[3Ktya^ 
4-carboxamide 

Example 232: 1 -{4-Trifluoromethyiphenyl)-N-[3-cyano-4-(^^ 
4-carboxamide 

Example 233: 1 -(4-Trifluoromethylphenyl)-N-[3-^ 
4-carboxamide 

Example 234: 1 -(4-Trifluoromethylphenyl)-N-[3K^ano^-(4-morpholinobutoxy)phenyl]-5-metrtylpyrazole- 
4-carboxamide 

Example 235: 1-(4-Trifluoromethylphenyl)-N-[3-<^ 
4-carboxamide 

Example 236: 1 -(4-Trifluoromethylphenyl)-N-[3-<^ano-4-(2-morpholinoethylthio)phenyl]-5-me 
4-carboxmide 

Example 237: 1 -(4-Trifluoromethylphenyl)-N-[3-cyano-^ 
4-carboxmide 
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Example 238: 1-(4-Trifluoromethylpheny!)-N-[3-c^ 

4- carboxamide 

Example 239: N-{3-Cyano-4-[4-(3,4,5 f 6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-trifluoromethylphenyl) 
pyrrole-3-carboxamide 

Example 240: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-trifluoromethylphenyl)pyrrole-3-carboxamide 

Example 241 : N-{3-Cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(3,4-dichlorophenyl) 
pyrrole-3-carboxamide 

Example 242: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dichlorophenyl)pyrrole-3-carboxamide 

Example 243: 1 -(4-ChIorophenyl)-N-{3-ethynyl^-[4-(3 f 4,5 l 64etrahydro-2H-pyran-4-yl)pipei^in-1 -yl]phenyl}- 

5- methylpyrazole-4-carboxamide 

Example 244: 1 -(4-Chlorophenyl)-5-methyl-N-{3-(1 -propyne)-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl] 
phenyl}pyrazole-4-carboxamide 

Example 245: 1-(4-Chlorophenyl)-5-methyl-N-[3-(1 -propyne)-4-(4-morpholinopiperldin-1 -yl)pheriyl]pyrazole- 

4- carboxamide 

Example 246: 1 -(4-Chlorophenyl)-N-{3-ethenyl-4-[4-(3 l 4 l 5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yljphenyl}- 

5- methylpyrazole-4-carboxarnide 

Example 247: 1 -(4-Chlorophenyl)-N-[3-ethenyl-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole- 

4- carboxamide 

Example 248: 1 -(4-Chlorophenyl)-N-[3-iodo-4-(4-morpholinopiperidln-1 -yl)phenyl]-5-methylpyrazole-4-carooxamide 

Example 249: N-{3-Bromo>4-[4-(3,4 f 5 t 6-tetrahydfo-2H-pyran-4-yl)piperazln-1 -yl]phenyl}-1 -(4-chlorophenyl)- 

5- methylpyrazole-4-carboxamide 

Example 250: N-{3-Chloro-4-[4-(3,4 t 5 t 6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-chlorophenyl)- 
5-methylpyrazole-4-carooxarnide 

Example 251: N-IS-Chloro^-^-CS^.S.S-tetrahydro^H-pyran^-ylJpiperazin-l -yl]phenyl}-1 -(4-chlorophenyl)pyrrole- 
3-carbpxamide 

Example 252: N-{3-Bromo-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 *(4-chlorophenyl)pyrrole- 

3- carboxamide 

Example 253: 1 -(4^hlorophenyl)-N-[3<yano^-(5-moroholta 

Example 254: 1 -(4-Chlorophenyl)-N-[3^ano^-(5-moroholinopentyloxy)phenyQpyrrole-3-carboxamide 
Example 255: 1 -(4<)hlorophenyl)-N-[3K^ano^(5-moroholta 

Example 256: 1 -(4^hlorophenyl)-N-[3^ano-4-(5-momholinopentylthio)phenyl]pyrrole-3-carooxamide 

Example 257: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-methylenedioxyphenyl)-5-methylpyrazole- 

4- carboxamide 

Example 258: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-methylenedioxyphenyl)pyrrole- 
3-carboxamide 

Example 259: N-iS-Cyano^^-tS^.S.e-tetrahydro^H-pyran^-yOpiperazin-l -yljphenyl}- 
1-{3,4-methylenedloxyphenyl)-5-methylpyrazole-4-cart)oxamide 
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Example 260: N-ia-Cyano-^-CS^.S.e-tetrahydro^H-pyran-A-yOpiperazin-l -yQphenyl}- 
1 -(3,4-methylenedioxyphenyl)pyrrole-3-cart)oxamide 

Example 261 : 1 -(4-Chlorophenyl)-N-[3-cyano-4-^ 
4-carboxamide 

Example 262: 1-(4-Chlorophenyl)-N-[3-cyano-4-(2,2-dimethyl-3-morphollnopropoxy)phenyl]pyrrole-3^^ 

Example 263: N-[3-eyano-4-(2,2-dimethyl-3-morpholinopropoxy)phenyl]-5-methyM -(3, 4-methylenedioxy phenyl) 
pyrazole-4-carboxamide 

Example 264: N-[3-Cyano-4-(2,2-dimethyl-3-moroholinopro^^ 
pyrrole-3-carboxamide 

Example 265: N-[3-Cyano-4-(4-morphollnopiperidin-1 -yl)phenyl]-2,5-dimethyl-1 -(3,4-methylenedioxyphenyl)pyrrole- 
3-carboxamide 

Example 266: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(3,4-methylenedioxyphenyl)pyrrole- 
3-carboxamide^ 

Example 267: N-[3-Cyano-4-[4-(3,4 t 5 t 6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl]-2,5-dimethyl- 
1- (3, 4-methylenedioxy phenyl) pyrrol e-3-carboxamide 

Example 268: N-[3-Chloro-4-(4-morpholinopiperldin-1 -yl)phenyl]-2,5-dimethyl-1 -(3,4-methylenedioxyphenyl)pyrrole- 

3- carboxamide 

Example 269: N-[3-Cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)-5-methylpyrazole- 

4- carboxamide 

Example 270: N- [3-Ctyano-4-(4-moroholinopiperidin : ^ 

Example 271 : N-[3-Cyano-4-(4-morphollnopiperldin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)-2,5-dimethylpyrrole- 
3-carboxamide 

Example 272: 1-(4-Chlorophenyl)-N-[3-cyano^-(2 t 2-dimethyl-3-morpholinopropoxy)phenyl]-2,5-dimethylpyrrole- 
3-carboxamide 

Example 273: 1 -(4-Chlorophenyl)-N-[3-cyano-4-(4-morphollnopiperazin-1 -yl)phenyl]-2;5-dimethylpyrrole- 

3- carboxamide 

Example 274: N-{3-Cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl)-1 -(3-trifluoromethylphenyl)-5-methylpyrazole- 

4- carboxamide 

Example 275: 1 -(4-Chlorophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperidln-1 -yl]phenyl}-5-methylpyrazole- 
4-carboxamide 

Example 276: N-[4-(Piperidin-4-yloxy)-3-cyanophenyl]-1 -(4-chlorophenyl)-5-methylpyra2ole-4-carboxamide 

Example 277: N-[4-(1 -Methylpiperidin-4-yloxy)-3-cyanophenyl]-1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxamide 

Example 278: : N-[4-(1-Benzylpyrrolidin-3-yloxyV^ 
4-carboxamide 

Example 279: N-[4-(3,4,5 l 6-Tetrahydro-2H-pyran-4-yloxy)-3-cyanophenyl]-1 -(4-Chlorophenyl)-5-methylpyrazole- 
4-carboxamide 

Example 280: N-[4-(2,3,4,5-Tetrahydrofuran-3-yloxy)-3-cyanophenyl]-1 -(4-Chlorophenyl)-5-methylpyrazole- 
4-carboxamide 
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Example 281 : N-[4-(Piperidine-4-yloxy)-3-cyanophenyl]-1'(4-chlorophenyl)pyrrole-3^arboxamide 
Example 282: N-[4-(1-Methylpiperidin-4-yloxy)-3-c^^ 

Example 283: N-[4-(1 -Benzylpynrolidin-3-yloxy)-3-cyanophenyl]-1 -(4-chlorophenyl)pyrrole-3-carboxamide 
Example 284: N-[4-(3,4,5,6-Tetrahydro-2H-pyran-4-yloxy)-3-cyanophen^ 
Example 285: N-[4-(2,3,4,5-Tetrahydrofuran-3-yloxy)-3-cyanopheny^ 
[0865] 



Formulation Example I 




(mg) 


compound of the present invention 
lactose 

microcrystalline cellulose 
light anhydrous silicic acid 
magnesium stearate 


10.0 
109.6 

27.4 
1.5 
1.5 

150 (per tablet) 



[0866] The compound of the present Invention (30 g), lactose (328.8 g) and microcrystalline cellulose (82.2 g) are 
mixed. The mixture is compression formed with a roller compactor to give compressed flakes. The compressed flakes 
are pulverized in a hammer mill and the pulverizate is passed through a 20-mesh sieve. To the resulting product are 
added light anhydrous silicic acid (4.5 g) and magnesium stearate (4.5 g) , followed by admixing. The mixture is punched 
with a 7.5 mm diameter pounder to give 3000 tablets weighing 150 mg per tablet. 

[0867] As regards the pharmacological activity of the compound of the present invention and a pharmaceutically 
acceptable salt thereof, in vitro proliferation reaction of mouse, rat, dog, monkey or human lymphocytes activated with 
antigen or mitogen, lymphocyte proliferation reaction dependent on cytokine (e.g., IL-2, IL-4, IL-7, IL-9, IL-13, IL-15 
and the like), or production of inflammatory cytokine (e.g., TNF-a, IL-1, IL-6, IL-12, IL-15, IL-18 and the like) derived 
by lymphocytes, macrophages, dendritic cells and the like upon addition of IL-15, lipopolysaccharide and the like can 
be tested for evaluation of inhibitory activity. The compound of the present invention and a pharmaceutically acceptable 
salt thereof show an inhibitory effect in the above-mentioned in vitro test at a concentration of 0.001 -1 00 which is 
significant as compared to a control group without addition of the compound. 

[0868] For the in vivo pharmacological activity of the compound of the present invention or a pharmaceutically ac- 
ceptable salt thereof, type II collagen-induced arthritis is used, which is induced by immunizing a mouse, rat, dog or 
monkey with type II collagen derived from bovine or suitable mammal together with Freund's complete adjuvant. To 
be specific, the compound of the present invention or a pharmaceutically acceptable salt thereof is intravenously, 
intraperitoneally, subcutaneously or orally administered and the inhibitory activity is evaluated. Besides the above- 
mentioned test, similar evaluation is possible with regard to an autoimmune disease model such as a rat or mouse 
model with adjuvant arthritis, experimental cerebral meningitis and the like. Using MRL/MpJ-lpr/lpr mouse, 
(NZBxNZW)F1 mouse and BXSB mouse that spontaneously develop autoimmune diseases similar to systemic lupus 
erythematosus in human, the therapeutic effect of the compound of the present invention and a pharmaceutically 
acceptable salt thereof against autoimmune diseases can be evaluated based on manifestation of proteinuria in lupus 
erythematosus nephritis, production amount of anti-auto antibody such as anti-ONA antibody, rheumatoid factor, anti- 
erythrocyte antibody, anti-type II collagen antibody and the like, infiltration of activated lymphocytes into inflammation 
site and proliferation thereof, survival days and the like, as indices. The compound of the present invention and a 
pharmaceutically acceptable salt thereof show a significant inhibitory effect or therapeutic effect as compared to a 
control group with medium administration alone, by intravenous, Intraperitoneal, subcutaneous or oral administration 
at 0.1-100 mg/kg body weight in the above-mentioned in vivo pharmacological, test. The following Experimental Ex- 
amples detail such aspect. 

Experimental Example 1 : Effect on proliferation of rat lymphocytes stimulated with phorbol-12-myristate-13-acetate 
(PMA) and calcium ionophore A23187 

[0869] As the medium, RPMI1 640 medium (Sigma) supplemented with kanamycin sulfate (60 ng/mi) and penicillin 



189 



EP 1 176 140 B1 

G potassium (100 unit/ml) , and fetal calf serum (FCS, Gibco), that underwent inactivation treatment at56°Cfor30 min, 
in a proportion of 1 0% was used for the test. The compound of the present invention or a pharmaceutically acceptable 
salt thereof was dissolved in dimethyl sulfoxide, diluted with 10% FCS-containing RPMI1640 medium to a desired 
_ concentration and used for the test. 

5 [0870] Spleen was aseptically removed from 6-week-old male F344 rat or LEW rat (Charles River Japan) and broken 
up in the RPMI1640 medium with tweezers, after which a single ceil suspension of spleen cells was prepared. After 
haemolysis by hypotonic treatment using a mixture of 0.83% aqueous ammonium chloride solution and Tris-HCI buffer 
at pH 7.65 at a mixing ratio of 9:1, it was passed through a nylon-wool column to give a nylon non-adhering T cell 
condensed fraction. A cell suspension prepared using a 1 0% FCS-containing RPMI1 640 medium was added to a flat- 

10 bottomed 96 well microtest plate at 5x10 s cells/well. The compound of the present invention or a pharmaceutically 
acceptable salt thereof having a concentration of 0.0001-100 u.M, 10 ng/ml of PMA and 100 ng/ml of A23187 were , 
added and the mixture was cultured at 37°C, under 5% C0 2 , 95% air for 44 h. After the completion of the culture, 
tritiated thymidine (specific activity :1 85 GBq/mmol, Amersham Pharmacia Biotec) was added at 1 8.5 kBq/well and the 
mixture was cultured further at 37°C, under 5% C0 2 , 95% air for 4 h. Then, using a cell harvester, the cells were 

is recovered on a glass fiber filter, and using a plate scintillation counter (Microbeta 1460), the radioactivity taken into 
the ceils was measured, based on which the proliferation of rat lymphocytes induced by the. stimulation with PMA and 
A23187 was determined. That is, percent of inhibition was calculated from the following formula from the average of 
tritiated thymidine uptake (cpm) into the lymphocytes in the well added with various concentrations of the compound 
of the present invention. 



20 



25 



30 



Inhibition (%)« 1- 



r ~\ 

radioactivity (cpn) of well with compound 
radioactivity (cpn) of well without c ompou nd 



x 100 



[0871] In addition, the concentration (IC 50 ) of the compound at which the compound inhibits the radioactivity to 50% 
of the value of the control group was determined by nonlinear regression based on the dose reaction curve obtained 
by plotting the average of tritiated thymidine uptake (cpm) or percent of inhibition on the axis of ordinates and the 
concentration on the axis of abscissas. 
35 [0872] The compound of the present invention and a pharmaceutically acceptable salt thereof showed a significant 
and concentration-dependent inhibitory effect in the above-mentioned in vitro test, as compared to the control group 
without addition of the compound. 

Experimental Example 2: Effect on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15-dependent proliferation of IL-2-dependent 
40 mouse CTLL-2 cell, D10.G4.1 cell and HT2 cell r 

[0873] As the medium, RPMI1640 medium (Sigma) supplemented with kanamycin sulfate (60 jig/ml) and penicillin 
G potassium (1 00 unit/ml), and fetal calf serum (FCS, Gibco), that underwent inactivation treatment at 56°C for 30 min , 
in a proportion of 1 0% was used for the test. The compound of the present invention or a pharmaceutically acceptable 
45 salt thereof was dissolved in dimethyl sulfoxide, diluted with 10% FCS-containing RPMI1640 medium to a desired 
concentration and used for the test. 

[0874] Using IL-2-dependent mouse CTLL-2 cell, D1 0.G4.1 cell or HT2 cell (purchased from American Type Culture 
Collection), proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15 was measured using tritiated thymidine 
uptake into the ceils as an index. 

so [0875] The CTLL-2 cell, D10IG4.1 cell orHT2cell was adjusted to a concentration of 10 5 cells/ml using an RPMI1640 
medium containing 10% FCS and 5x1 0" 5 M of 2-mercaptoethanol, and dispensed to a 96 well microtest plate at 10 4 
cells/well. 0.01-10 ng/ml of recombinant human, monkey or mouse IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15 (Genzyme/ 
Techne) and the compound of the present invention or a phamaceutically acceptable salt thereof having a concentration 
of 0.0001 -100 u,M were added, and the mixture was cultured at 37°C, under 5% C0 2 , 95% air for 20-92 h. After the 

55 completion of the culture, tritiated thymidine (specific activity: 1 85 GBq/mmol, Amersham Pharmacia Biotec) was added 
at 18.5 kBq/well and the mixture was cultured at 37°C, under 5% C0 2 , 95% air for 4 h. Then, using a cell harvester, 
the cells were recovered on a glass fiber filter, and using a plate scintillation counter (Microbeta 1460), the radioactivity 
taken into the cells was measured, and T cell proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15 was 
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measured. That is, percent of inhibition was calculated from the following formula from the average of tritated thymidine 
uptake (cpm) into the lymphocytes in the well added with various concentrations of the compound of the present in- 
vention. 



10 



Inhibition (%)= 1- 



radioactivity (cpm) of well with compound 



radioactivity (cpcn) of well without ccrcpound 



x 100 



20 



[0876] In addition, the concentration (IC 50 ) of the compound at which the compound inhibits the radioactivity to 50% 
of the value of the control group was determined by nonlinear regression based on the dose reaction curve obtained 
by plotting the average of tritated thymidine uptake (cpm) or percent of inhibition on the axis of ordinates and the 
concentration on the axis of abscissas. 

[0877] The compound of the present invention and a pharmaceutically acceptable satt thereof showed a significant 
and concentration-dependent inhibitory effect in the above-mentioned in vitro test, as compared to the control group 
without addition of the compound. 

Experimental Example 3: Effect on production of IL-1 , IL-6, IL-12, IL-15, IL-18, TNF-cc by mouse macrophage or 
macro phage-l ike cell line J774A.1 cell 



25 



30 



35 



40 



45 



[0878] As the medium, RPMI1 640 medium (Sigma) supplemented with kanamycin sulfate (60, u.g/ml) and penicillin 
G potassium (100 unit/ml), and fetal calf serum (FCS, Gibco), that underwent inactivation treatment at 56° C for 30 min, 
in a proportion of 1 0% was used for the test. The compound of the present invention or a pharmaceutically acceptable 
salt thereof was dissolved in dimethyl sulfoxide, diluted with .10% FCS-containing RPMI1640 medium to a desired 
concentration and used for the test. 

[0879] To 7-week-old male C57BL76 mouse (Charles River Japan) was intraperftoneaily administered a 1 0% proteous 
peptone (Difco) solution, and intraperftoneaily infiltrated cells were harvested 4 days later. The cells were incubated 
in a 24 well plate fori h and, after removing the floating cells, used as macrophages. To the single cell layer (monolayer) 
of the macrophage obtained above or mouse macrophage-like ceil line J774A.1 (purchased from American Type Cul- 
ture Collection) were added 0.1 -10^g/ml of lipopolysaccharide (Drfco) or 0.01 -10 ng/ml of recombinant human, monkey 
or mouse IL-15 (Genzyme) and the compound of the present invention or a pharmaceutically acceptable salt thereof 
having a concentration of 0.0001-100 and the mixture was cultured at 37°C, under 5% C0 2 , 95% air for 12-96 h. 
After the completion of the culture, the culture supernatant was recovered and IL-1, IL-6, IL-12, IL-15, IL-18, TNF-ot 
produced in the supernatant was quantitatively measured by an enzyme-linked immunosorbent assay (ELISA), and 
the inhibitory effect of cytokine production was evaluated. The activity of IL-1 , IL-6, IL-12, IL-15, IL-1 8, TNF-ot produced 
in the supernatant was also evaluated by a bioassay using the dependenT ceils line. The total RNA in the cells was 
recovered and mRNA of the cytokine was amplified by reverse transcriptase-polymerase chain reaction (RT-PCR). 
The expression of various cytokine mRNAs was semi-quantitatively determined using hypoxanthine-guanine phos- 
phoribosy (transferase as the control mRNA and used as an index of cytokine production. That is, percent of inhibition 
was calculated from the following formula from the average of cytokine production or mRNA expression when various 
concentrations of the compound of the present of invention was added. 



50 
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Inhibition {%)« 1- 



cytokine production with compound 



cytokine production without canpound 



x 100 



[0880] In addition, the concentration (ICsq) of the compound, at which the compound inhibits the cytokine production 
to 50% of the value of the control group, was determined by nonlinear regression based on the dose reaction curve 
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obtained by plotting the average of cytokine production or percent of inhibition on the axis of ordinates and the con- 
centration on the axis of abscissas. 

[0881] The compound of the present invention and a pharmaceutically acceptable salt thereof showed a significant 
and concentration-dependent inhibitory effect in the above-mentioned in vitro test, as compared to the control group 
5 without the addition of the compound. 

Experimental Example 4: Effect on JAK phosphorylation 

[0882] The CTLL-2 cell, D1 0.G4.1 cell or HT-2 cell, which is a mouse T cells line, was cultured in the presence of a 
10 recombinant simian IL-15 or recombinant mouse IL-2for24 h. A lysate of the cell obtained by the addition of buffer for 
lysis was mixed with antl-JAK3 antibody (UBI) or anti-JAK1 antibody (SantaCruz) and a protein agarose, and stirred 
at 4°C for 2 h for immunopreclpitatlon. The immunoprecipitated protein was electrophoresed on 7.5% SDS polyacry- 
lamide gel, transferred onto PVDF membrane filter and subjected to western blotting. That is, after blocking with skim 
milk, blotting with anti-phosphothyrosine antibody (4G1 0, UBI), and addition of peroxidase labeled anti-inmunoglobulin 
15 antibody and substrate for color development were performed to detect a band. 

[0883] It was clarified that the compound of the present invention or a pharmaceutically acceptable salt thereof in- 
hibited phosphorylation of JAK1 or JAK3 in a concentration-dependent manner in the above-mentioned in vitro test 

Experimental Example 5: Effect on type II collagen induced arthritis in DBA/1 J mouse 

20 

[0884] An emulsion was prepared by mixing bovine type II collagen (1 00-200 u.g, purchased from Collagen Gizyutsu 
Kensyukai) with Freund's complete adjuvant (Sigma) containing dead tubercle bacillus H37Ra was given to 6-7 week- 
old male DBA/1J mice (Charles River Japan) subcutaneously from the root of the tall for immunization twice at 3 week 
intervals, thereby developing arthritis. The compound of the present invention or a pharmaceutically acceptable salt 
25 thereof was suspended or dissolved in 0.5% hydroxypropylmethylcellulose and orally administered repeatedly at the 
dose of 0.01-100 mg/kg body weight using an oral sound for 6 weeks from the first immunization. This model was 
evaluated for the symptoms of arthritis in the four limbs according to the following criteria in 0 to 4 scores. The arthritis 
score of each mouse was expressed by the total of the scores of the four limbs (maximum:16 points), and when the 
total score was 1 or more, the onset of arthritis was acknowledged. 

30 



score 


Symptom 


0 


No change 


1 


edema in only one joint 


2 


edema in two or more joints (light edema of whole limb) . 


3 


severe edema of whole limb 


4 


severe edema of whole limb and rigid and immobilized joint 



[0885] The thickness of the four limbs of the mouse was measured with vernier calipers and the total score of the 
40 four limbs was used as an index of arthritis. Using a soft X-ray photography (OHMIC co.), the four limbs were X rayed 
to evaluate the level of destruction of the joints. 

[0886] The score of arthritis, the total of thickness of the four limbs and joint destruction score were expressed by 
average and standard error of each group (n=5-1 0). Using the group administered with medium alone as a control, 
statistical analysis was performed by the non-parametric or parametric Dunnetfs method, wherein p value of not more 

45 than 0.05 was considered significant. 

[0887] The compound of the present invention or a pharmaceutically acceptable salt thereof was clarified to have 
shown significant and dose-dependent improvement in severity of arthritis, swelling of four limbs and joint destruction, 
and strikingly inhibited the onset and progress of arthritis in the above-mentioned in vivo test by repeat oral adminis- 
tration at 0.1-100 mg/kg body weight, as compared to the control group administered with medium alone. 

50 [0888] In contrast, 1 -(4-fiuorophenyl)-N-(4-trifluoromethylphenyl)-5-methylpyrazole-4-carboxamide described In 
Bioorganic and Medicinal Chemistry Letters, vol. 8, pp. 2787-2792 (1998) did not improve the severity of developed 
arthritis, swelling of four limbs or joint destruction by repeat oral administration at 10 mg/kg body weight, and death 
incidence was confirmed by repeat oral administration at 30 mg/kg body weight 

55 



192 



EP1 176 140 B1 



10 



Experimental Example 6: Effect on lupus nephritis in spontaneously developing systemic lupus erythematosus model 
MRL/MpJ-lpr/lpr mouse and life prolonging effect 

[0889] To male 8-16 week-old MRL/MpJ-lpr/lpr mice (Charles River Japan) was repeat orally administered every 
day, using an oral sound, 0.01 -1 00 mg/kg body weight of the compound of the present invention or a pharmaceutically 
acceptable salt thereof suspended or dissolved in 0.5% hydroxypropylmethylcellulose. The survival rate during the 
administration period was recorded and the blood and urine were sampled with the lapse of time to measure plasma 
anti-nucleic antibody titer, rheumatoid factor and urinary protein amount. The compound of the present invention and 
a pharmaceutically acceptable salt thereof were clarified to have shown marked decrease in the manifestation of pro- 
teinuria and protein concentration fn urine and suppression of the onset of lupus nephritis and improvement of symp- 
toms in MRUMpJ-lpr/lpr mouse in the above-mentioned in vivo test by repeat oral administration at 0.1-100 mg/kg 
body weight In addition, the compound of the present invention and a pharmaceutically acceptable salt thereof were 
confirmed to have shown a life prolonging effect by a long-term administration to MRL/MpJ-lpr/lpr mouse. 

is Experimental Example 7: Effect on ovalbumin-induced mouse biphasic ear edema 

[0890] Physiological saline (0.5 ml) containing ovalbumin (10 u.g, Sigma) and aluminum hydroxide gel (1 mg) was 
used to immunize 6-7 week-old male BALB/c mice (Charles River Japan) by intraperitoneally administering twice at 2 
week intervals. One week later, ovalbumin (10 u,g) was subcutaneously injected to the ear lobe of the mice for a 
challenge, thereby inducing biphasic ear edema accompanying a biphasic pattern at one hour and 24 hours after the 
challenge. The compound of the present invention or a pharmaceutically acceptable salt thereof was suspended or 
dissolved in 0.5% hydroxypropylmethylcellulose and repeat orally administered for 3 weeks from the first immunization 
at a dose of 0.01-100 mg/kg body weight using an oral sound. The thickness of the ear lobe of the model mice was 
measured with a dial gauge and used as an index of ear edema. 

[0891] The thickness of the ear lobe was expressed in average and standard error of each group (n=5-10), and using 
a group administered with a medium as a control, statistical analysis was performed by the Dunnetfs method, wherein 
p. value of not more than 0.05 was considered significant. 

[0892] The compound of the present invention and a pharmaceutically acceptable salt thereof inhibited the induction 
of both early phase edema at one hour from the challenge and late phase edema at 24 hours from the challenge 
significantly and dose-dependently In the above-mentioned In vivo test, by repeat oral administration at 0.1-100 mg/ 
kg body weight, as compared to the control group administered with medium alone suggesting inhibition of allergic 
reaction involving type 2 helper T cells. 
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Experimental Example 8: Inhibitory effect on rat experimental autoimmune cerebral meningitis 

[0893] An emulsion (0.1 ml) was prepared by mixing myelin basic protein (100 u.g, Sigma) with Freund's complete 
adjuvant (Sigma) containing dead tubercle bacillus H37Ra and given to immunize 6 week-old female LEW rat intrac- 
utaneously from the footpad of the right hind limb. The physical sign after inmunization was evaluated according to the 
following criteria in 6 levels. 



score 


Symptom 


0 


No symptom 


1 


Weak tail 


2 


Weak hind limb 


3 


Paralysis of one hind limb 


4 


Paralysis of both hind limbs 


5 


incontinence or death 



50 
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[0894] The compound of the present invention and a pharmaceutically acceptable salt thereof were confirmed to 
have markedly inhibited the onset and progress of autoimmune cerebral meningitis in the above-mentioned In vivo test 
by repeat oral administration for 20 days at 0.1-100 mg/kg body weight. 

Experimental Example 9: Combination effect test 

[0895] According to the method of B. D. Kahan et al. [Transplantation, vol. 55, pp. 849-900 (1 993)], test compounds 
(2 or more) were singly administered respectively. Based on the dose-reaction curve, the effect of combination group 
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was calculated and the combination index was determined. It was defined that, when the combination index was 1 , it 
means additive effect, when the combination index was smaller than 1 , it means a synergistic effect, and when the 
combination index was greater than 1 , it means an antagonistic effect. 

[0896] The compound of the present invention and a pharmaceutically acceptable salt thereof were confirmed to 
5 show a synergistic effect in the above-mentioned combination effect test when combined with one or more pharma- 
ceutical agents selected from an antirheumatic drug, an immunosuppressive agent, a steroidal drug and a nonsteroidal 
anti -inflammatory drug, by which the combination index was smaller than 1 . 

Experimental Example 10: toxicity test 

10 

[0897] In the single administration toxicity test, the test compound was administered to female and male SD rats (3 
rats/group) and beagle (1 dog/group), and the toxicity by single administration was evaluated using the incidence of 
death, general condition and body weight as indices. In the repeat administration toxicity test, the test compound was 
repeat administered for 2 weeks to female and male SD rats (6 rats/group) and female and male beagle (2 dogs/group), 
15 and the toxicity by repeat administration of the test compound was evaluated based on the general condition, body 
weight, diet taken, haematological test, haemato-biochemical test, weight of organ and biopsy (inclusive of histopatho- 
logical test) as indices. 

Experimental Example 11 : Evaluation of bioavailability in rat 

20 

[0898] The test compound is intravenously and orally administered to male SD rats (4 per group) and blood is drawn 
with the lapse of time. The plasma drug concentration is measured by high performance liquid chromatography. The 
bioavailability (BA) is calculated by the following formula. 

25 AUC upon oral administration x Dose of intravenous administration x 1QQ 

AUC upon intravenous administration Dose of oral administration 

AUC: area under the plasma concentration- time curve 

30 Industrial Applicability 

[0899] As is evident from the above-mentioned pharmacological tests, toxicity test and the like, the compound of the 
present invention and a pharmaceutically acceptable salt thereof show superior inhibitory effect on the proliferation of 
activated lymphocytes, particularly inhibitory effect on lymphocyte proliferation dependent on IL-2, IL-4, IL-7, IL-9, IL- 
35 1 3 or IL-1 5 and also inhibit production of IL-1 5 and inflammatory cytokines induced by IL-1 5. In addition, since a superior 
effect is shown in arthritis models and autoimmune disease models, they are useful as agents for the prophylaxis or 
treatment of various autoimmune diseases. 

[0900] This application is based on patent application Nos. 33367/1 999 and 1 98473/1 999 filed in Japan, the contents 
of which are hereby incorporated by reference. 
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Claims 

1 . An amide compound of the formula 



50 




wherein 
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R 1 is substituted aryl, arylalkyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 

R 2 and R 3 are the same or different and each is hydrogen, alkyl, halogen, hydroxyl group, alkoxy, optionally 

substituted amino or phenyl, 
Q is nitrogen atom or a group C-R 4 (wherein R 4 is hydrogen, alkyl, halogen or optionally substituted 

amino), 

W is hydrogen, alkyl, hydroxyalkyl, acyloxyalkyl, aminoalkyl, hydroxycarbonylalkyl or alkoxycarbonyla- 

Ikyl. 

X is halogen, cyano, nitro, amino, alkyl, alkoxy, carboxy, alkoxycarbonyl, carbamoyl, alkenyl, alkynyl 

orhaloalkyl, 

X* is hydrogen, halogen, cyano or nitro, and 

Y is alkyl, hydroxyalkyl, hydroxycarbonylalkyl, optionally substituted aminoalkyl, hydroxyl group, 

alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, hydroxycarbonylalkoxy, optionally substi- 
tuted aminoalkoxy, mercapto, alkylthio, hydroxyalkylthio, hydroxycarbonylalkylthio, optionally sub- 
stituted aminoalkylthio, a group O-Het (wherein Het is optionally substituted saturated heterocycle 
having hetero atom selected from oxygen atom and nitrogen atom) or a group NfZ 2 ) (Z 3 ) (wherein 
Z 2 and Z 3 are the same or different and each is hydrogen, alkyl, hydroxyalkyl or aminoalkyl, or Z 2 
and Z 3 form, together with the adjacent nitrogen atom, cyclic amine optionally having one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), 

the aryl of substituted aryl at R 1 means phenyl or naphthyl, wherein the substituent is 1 to 3 groups selected from 
halogen, alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, cyano, nitro, carboxy, alkylenedioxy 
having 1 to 4 carbon atoms and haloalkyl having 1 to 4 carbon atoms, 

the arylalkyl at R 1 is aryl (phenyl and naphthyl) substituted with alkyl having 1 to 4 carbon atoms, 
the heteroaryl of optionally substituted heteroaryl at R 1 is a 5 or 6-membered heteroaryl ring having 1 or 2 substrt- 
uents selected from hetero atoms of nitrogen atom, sulfur atom and oxygen atom, wherein the substituent is alkyl 
having 1 to 4 carbon atoms or halogen, 

the alkyl at R 2 , R 3 , R 4 and w is a linear or branched chain alkyl having 1 to 4 carbon atoms, 

the optionally substituted amino at R 2 R 3 and R 4 may be mono or di-substituted with a substituent selected from 

alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon atoms and benzoyl, 

the alkyl at X and Y is a linear or branched chain alkyl having 1 to 6 carbon atoms, 

the optionally substituted aminoalkyl at Y is C1 - C4 alkyl substituted with amino, wherein the amino may be mono 
or di-substituted with alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon atoms and benzoyl, wherein the 
- said amino may form cyclic amine, which may have one or two atoms from oxygen atom, sulfur atom and nitrogen 
atom in the ring, 

the optionally substituted aminoalkoxy at Y is a linear or branched chain C1 - C6 alkoxy substituted with amino, 
the said amino may have a substituent selected from alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon 
atoms and benzoyl, wherein the said amino may form cyclic amine which may have one our two atoms from oxygen 
atom, sulfur atom and nitrogen atom in the ring 

the optionally substituted aminoalkylthio at Y is that wherein the alkyl moiety has a linear or branched chain alkyl 
having 1 to 6 carbon atoms, wherein the said amino is optionally substituted with alkyl having 1 to 4 carbon atoms, 
acyl having 1 to 4 carbon atoms or benzoyl as a substituent and the said amino may form cyclic amine which may 
have one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring, wherein the said cyclic amine 
is pyrrolidine, optionally substituted piperidine, homopiperidine, optionally substituted piperazine, optionally sub- 
stituted homopiperazine, morpholine and thiomorpholine, 
the alkyl at Z 2 and Z 3 is an alkyl having 1 to 4 carbon atoms, 

the group at Z 2 and Z 3 forms, together with the adjacent nitrogen atom, a cyclic amine which may have one or two 
atoms from oxygen atom, sulfur atom and nitrogen atom in the ring, the optionally substituted saturated heterocycle 
at Het which contains a hetero atom selected from oxygen atom and nitrogen atom is a 5 or 6-membered ring, 
wherein the substituent of the said heterocycle is selected from alkyl having 1 to 4 carbon atoms and arylalkyl, 
or a pharmaceutical acceptable salt thereof. 

The amide compound of claim 1 , which has the formula 
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(I-a) 



wherein each symbol is as defined in claim 1 , 
or a pharmaceutical^ acceptable salt thereof. 

The amide compound of claim 2, which has the formula 




(i-b> 



wherein each symbol is as defined in claim 1 , 
or a pharmaceutical^ acceptable salt thereof. 

The amide compound of claim 3, which has the formula 




wherein R 1 , R 2 R 3 , Q and W are as defined in claim 1 , 

X 1 is halogen, cyano, nitro, carboxy, alkoxycarbonyi or alkynyl, and 

Y 1 is alkoxy, haloalkoxy, aryloxy, cycloalkyloxy, hydroxyalkoxy, optionally substituted aminoaikoxy (the same 
as defined in Y in claim 1), optionally substituted aminoalkyrthio (the same as defined in Y in claim 1), a 
group O-Het (wherein Het is optionally substituted saturated heterocycle having hetero atom selected from 
oxygen atom and nitrogen atom (the same as defined in Y in claim 1 )) or a group N{Z?){Z?) (wherein Z 2 and 
Z 3 are the same as defined in Y in claim 1 ), 

or a pharmaceutical^ acceptable salt thereof. 

The amide compound of claim 4, which has the formula 
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wherein 

R 1a is substituted aryl, arylalkyl or optionally substituted heteroaryl, 

R 2a and R 33 are the same or different and each is hydrogen or alkyl, 
Q 1 is nitrogen atom or a group C-R 4 * (wherein R 4 * is hydrogen or alkyi), 

W 1 is hydrogen, alkyl, hydroxycar-bonylalkyl or alkoxycarbonylalkyl, and 

Y 2 is alkoxy, optionally substituted aminoalkoxy, optionally substituted am inoalkylthio or a group N 

(22a) (z3a) (wherein Z 211 and Z^form, together with the adjacent nitrogen atom, cyclic amine op- 
tionally having one or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring), 

the aryl of substituted aryl at R 1a means phenyl or naphthyl, wherein the substituent is 1 to 3 groups selected from 
halogen, alkyl having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, cyano, nitro, carboxy, alkylenedioxy 
having 1 to 4 carbon atoms and haioalkyi having 1 to 4 carbon atoms, 

the arylalkyl at R 1a is aryl (phenyl and naphthyl) substituted with alkyl having 1 to 4 carbon atoms, 
the heteroaryl of optionally substituted heteroaryl at R 1a is a 5 or 6-membered heteroaryl ring having 1 or 2 sub- 
stituents selected from hetero atoms of nitrogen atom, sulfur atom and oxygen atom, wherein the substituent is 
alkyl having 1 to 4 carbon atoms or halogen, 

the alkyl at R2 a , R 3 * 1 , R 4 * 1 and w 1 is a linear or branched chain alkyl having 1 to 4 carbon atoms, 
the optionally substituted aminoalkoxy at Y 2 is a linear or branched chain C1 - C6 alkoxy substituted with amino, 
the said amino may have a substituent selected from alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon 
atoms and benzoyl, wherein the said amino may form cyclic amine which may have one or two atoms from oxygen 
atom, sulfur atom and nitrogen atom in the ring, 

the optionally substituted aminoalkylthio at Y 2 is that wherein the alkyl moiety,has a linear or branched chain alkyl 
having 1 to 6 carbon atoms, wherein the said amino is 

optionally substituted with alkyl having 1 to 4 carbon atoms, acyl having 1 to 4 carbon atoms or benzoyl as a 
substituent. and the said amino may form cyclic amine which may have one or two atoms from oxygen atom, sulfur 
atom and nitrogen atom in the ring, 

the group at Z 23 and Z 38 that forms, together with the adj acent nitrogen atom, cyclic amine which may have one 
or two atoms from oxygen atom, sulfur atom and nitrogen atom in the ring, 
or a pharmaceutical acceptable salt thereof. 

The amide compound of claim 1 , which is a member selected from the group consisting of 



(1 ) N-(3-cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyl)-3Hnethylpyrazo!e-4-carboxamide, 

(2) N-(3-cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyi)-5-methylpyrazole-4-carboxamide, 

(3) N-(3-cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)-3 t 5-dimethylpyrazole-4-carboxamide, 

(4) N-(3-cyano-4-neopentyIoxyphenyl)-1-(4-fluorophenyl)-N,3-dimethylpyrazole-4-carboxamide, 

(5) N-(3^ano-4-neopentyloxyphenyl)-5KJhloro-1-(4-fluorophenyl)pyrazole-4-carboxamide l 

(6) N-(3^yano-4-neopentyloxyphenyl)-N-[1-(4-fluorophenyl)-3-methylpyrazol-4-ylcarbonyl]glycine, 

(7) 4-[N-(3K^ano-4-neopentyloxyphenyl)-N-[1-(4-fluoroph 
acid, 

(8) N-(3-cyano-4-piperidinophenyl)-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide, 

(9) N-[3^ano-4-(4-hydroxypiperidino)phenyl]-H 

(1 0) N-(3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl)-1-(4-fluorophenyl)pyrazole-4-carboxamide, 

(11) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-3-methylpyrazole-4-carboxa- 
mide, 

(12) N-{3-cyano-4-{4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxa- 
mide, 

(1 3) N-{3-cyano-4-[4-(2-hydroxyethyi)piperazin-1 -yl]phenyl}-1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxa- 
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mide, 

(14) N-{3-cyano-4-[4-(2-hydroxyethyl)piperaz^ 
amide, 

(15) N-{3-cyano^-[4-(2-hydroxyethyl)piper^ 
boxamide, 

(16) N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(3-trif luorom ethyl phenyl)-5-methy Ipyrazole- 
4-carboxamide, 

(17) N-{3-cyano^[4-(2-hydroxyethyl)piperazin-1-yl]phenyl}-1-(2,4-difluorophenyl)-5-meth 
boxamide, 

(18) N-{3-cyano-4-[4-(2-hydroxyethyl)homopiperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-car- 
boxamide, 

(1 9) N-{3-cyano-4-[4-(3-hydroxypropyl)pjperazin-1 -yl]phenyl)-1 -(4-fluorophenyl)-5-methylpyrazole-4-carbox- 
amide, 

(20) N-{3-cyano^-[4-(2-hydroxyethyl)piperazin-1-yl]^^ 

(21 ) 1 -(4-bromophenyi)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-5-methylpyrazole-4-carboxa- 
mide, . 

(22) N-{3-cyano-4-[4-(2-hydroxyethyl)pipera^in-1^^ 
ide, 

(23) 1-(4-chlorophenyl)-N-(3-cyano-4-piperidinopte^ 

(24) 1 -(4-chlorophenyl)-N-[3-cyano-4-(4-hydroxypiperidin-1 -yl)phenyl]-5-methytpyrazole-4-carboxamide, . 

(25) 1-(4-chlorophenyl)-N-[3-cyano-4-(4-morp^ 

(26) N-(4-{4-[bis(2-hydroxyethyl)amino]p^ 
4-carboxamide, 

(27) 1 -(3,4-dichlorophenyl)-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyipyrazole-4-carboxam- 

(28) N-[3^ano-4-(4^orpholinopiperidin-1-yl)pheny!]-1-(3,4-dmuorophenyl)-5-m 
ide, 

(29) 1 -(3-chloro-4-fluorophenyl)-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-car- 
boxamide, 

(30) N-{3-cyano-4-[4-(2-hydroxyemyl)plperazin-1-yl]ph^^ 
4-carboxamide, 

(31 ) N-{3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-trifluoramethylphenyl)-5-methylpyrazole-4-car- 
boxamide, .. 

(32) N^-[4-bis(2-methoxyethyl)aminopiperi 

4- carboxamide 

(33) 1 -(4-chlorophenyl)-N-[3-cyano-(4-morpholinoptperidin-1 -yl)phenyl]pyrrole-3-carboxamide, 

(34) N-[3-bromo^-(4-morpholinopiperidin-1-y0 

(35) N-[3-bromo-4-(4-morohonnopiperidin-1-yl)phenyl]-5-methyl-1-(4-trrfluoromethylph 
boxamide, 

(36) 1-(4-chiorophenyQ-N43-cyano-4-[4-(3A 
pyrazole-4-carboxamide, 

(37) N-{3<jyano^-[4-(3,4,5 ( 6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]phenyl}-5 : methyl-1-(^ 
phenyl)pyrazole-4-carboxamide, 

(38) N-{3-cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran 
pyrazole-4-carboxamide, 

(39) N-{3-cyano-4-[4-(3,4,5 l 6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-fluorophenyl)pyrroIe- 
3-carboxamide, 

(40) 1-(4-chlorophenyl)-N-{3-<^ano^-[4-(3 > 4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yn^ 
3-carboxamide, 

(41 ) 1 -(S^dichlorophenyO-N^S-cyano^-^-tS^.S.e-tetrahydro^H-pyran^-ylJpiperazin-l -yQphenyl}- 

5- methylpyrazole-4-carboxamide, 

(42) 1-(4-chlorophenyl)-N-{3-cyano-4-[4-(3-hydroxypropyl)piperBzin-1-yl]phenyl}-5-m 
amide, ; 

(43) 1-(3,4-dichlorophenyl)-N-{3-cyano-4^ 
boxamide, 

(44) 1 -(4-chlorophenyl)-N-{3-cyano-4-[4-(2-hydroxyethyl)piperidin-1 -yl]phenyl}-5-methylpyrazole-4-carboxa- 
mide, 

(45) 1-(4-chlorophenyl)-N-(3-cyano-4-{4-[2-(2-hydroxyethoxy)ethynpiperazin-1-yl}ph 
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4-carboxamide, 

(46) 1-(4-chlorophenyl)-N-[3-cyano-4-(1,4-dioxa-8-azaspiro[4,5]deca-8-yl)phenyl]-5-methy 
boxamide, 

(47) 1-(4-bromophenyl)-N-[3-cyano-4-(4-mo^ 

(48) N-[3^ano-4-(4nTioroholinopiperidino)phenyl]-1^^ 

(49) N-[3^ano-4-(4-morpholinopiperidino)phenyl]-1-(4-fluorophenyl)pyrrole-3-carl30xamide l 

(50) N-[3^ano-4-(4-morpholinopiperidin-1-yl)ph^ 

(51) N-[3^ano-4-(4-morpholinopiperidin-1-yl)phenyl]-1-(4-iodophenyl)-5-methylpyrazole^^ 

(52) N-[3^ano-4-(4-morpholinopiperidin-1-yl)ph^ 

ide, • • - - 

(53) 1-(4-chlorophenyl)-N-[3<yano^-(44N^ 
ide, 

(54) 1-(4<hlorophenyl)-5HTiethyl-N^4-(4-morpho^ 

(55) 5-methyl-N-[4-(4-moipholinopiperidin-1^ 
amide, 

(56) N-[3-chloro-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(4-trif luoromethylphenyl)pyrazoie-4-car- 
boxamide, 

(57) 1 -(4-chloropheny()-N-[3-ethyny(-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(58) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(2-phenyfethyl)pyrazole-4-carboxamide, 

(59) 1-(4^hlorophenyl)-N-[3K^ano-4-(4Hiiethoxymethoxypiperidin-1-yl)phenyl]-5-methy 
mide, 

(60) 1-(4^hIorophenyl)-N-[3^yano-4-[4-(2-meth^ 
boxamide, 

(61 ) N-{3-cyano-4-[4-(2-hydroxyethyl)piperidin-1 -yl]phenyl}-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxa- 
mide, 

(62) N-[3-cyano-(4-moroholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(4-nitrophenyi)pyrazole-4-carboxamide, 

(63) 1-(4-bromophenyl)-N-{3-cyano-4^4-(3,4,5,6-tetrahydro-2H-pyran^-yl)piperazin-1-ynpheny 
pyrazole-4-carboxamide, 

(64) N^3^ano^-[4-(3,4,5,6-tetrahydro-2H-pyran^-yO 
ylpyrazole-4-carboxamide, 

(65) 1-(3^hlorophenyl)-N43^ano^4-(3,4,5,6-tetra^ 
pyrazole-4-carboxamide, 

(66) N-{3^yano^-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]phenyl}-5H^ 
pyrazole-4-carboxamide, 

(67) 1-(3^hlorophenyl)-N-[3^ano^-(4-mo^ 

(68) 1-(4^:hlorophenyl)-N-[3^hloro-4-(4-morohoN^ 

(69) N-{3Ktyano^-[4-(3,4,5,64etrahydro-2H-pyran-4^ 
ro le-3-carboxamide, 

(70) N-[3K^ano-4-(4-moroholinopiperidin-1-yi)phenyl]-1-(4-trifluoromethylphenyl)pyrrol^^ 

(71 ) N-{3-cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(3,4-dichlorophenyl)pyiTole- 
3-carboxamide, 

(72) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dichlorophenyl)pyrrole-3-carboxamide, 

(73) 1-(4^hlorophenyt)-N^3-ethynyM^4-(3,4,5,64eto 
pyrazole-4-carboxamide, 

(74) 1 -(4-chlorophenyl)-5-methyl-N-{3-(1 -propyne)-4-[4-(3 > 4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl] 
phenyl}pyrazole-4-carboxamide, r - -■ 

(75) 1 -(4-chlorophenyl)-5-methyl-N-[3-(1 -propyne)-4-(4-morpholinopiperidin-1 -yl)phenyl]pyrazole-4-carboxa- 
mide, 

(76) 1-(4-chlorophenyl)-N^^thenyM^4-(3,4,5,6-tetraty^ 
pyrazole-4-cartooxamide, 

(77) 1 -(4-chlorophenyl)-N-[3-ethenyl-4-(4-moipholinopiperldin-1 -yl)phenyl]-5-methylpyra20le-4-carboxam- 
ide, 

(78) 1 -(4-chlorophenyl)-N-[3-iodo-4-(4-morpholinopiper1din-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(79) N^3-bromo-4-[4-(3 f 4,5,6-tetrahydro-2Hi3^^ 
pyrazole-4-carboxamide, 

(80) N^<hloro-4-[4-(3,4,5,64etrahydro-2Hi3yran^^^ 
pyrazoie-4-carboxamide, 

(81 ) N-{3-chloro-4-[4-(3,4 p 5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-chlorophenyl)pyrrole- 



199 



EP1 176 140 B1 

3-carboxamide, 

(82) N^3-bromo-4-[4-(3,4,5,6-tetrahydro-2^ 

3- carboxamide, 

(83) 1-(4-chlorophenyl)-N-[3-cyano-4-(5-morpholinopenty^^ 

(84) 1 -(4-chlorophenyl)-N-[3-cyano-4-(5-m 

(85) 1-(4H3hlorophenyl)-N-[3-cyano-4-(5-morpho 

(86) 1-(4K;hlor6phenyl)-N-[3-cyano-4-(5-moipholinopentylthio)phenyl]pyiTOl^ 

(87) N-[3-cyano-4-(4-morpholinopiperidin-1^ 

4- carboxamide, 

(88) N-[3^ano-4-(4-moipholinopiperidin-1-yl)phenyl]-1^ 

(89) N^3-cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yO^ 
nyl)-5-methylpyrazole-4-carboxamide, 

(90) N-{3^ano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yO^^ 
pyrrole-3-carboxamide, . 

(91) H4-chlorophenyl)-N-[3-cyano-4-(2,2-dimethyl-3-moroh 
boxamide, 

(92) 1-(4^hlorophenyl)-N-[3-cyano-4-(2,2-dimethyl-3-^ 

(93) N-[3-cyano-4-(2,2-dimethyl-3HTiorpholinopropo 
zole-4-carboxamide, 

(94) N- [3^ano-4-(2,2-dimethyl-3-moiphoim 
pyrrole-3-carboxamide, 

(95) N-[3-cyano^-(4-morpholinopiperidin^^ 
3-carboxamide, 

(96) N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(3,4-methylenedioxyphenyl)pyrrole-3-car- 
boxamide, 

(97) N-[3-cyano^-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yJ)piper^^ 
dioxyphenyl)pyrrole-3-carboxamide, 

(98) N-[3-chloro-4-(4-moroholinopiperidta 
3-carboxamide, 

(99) N-[3-<^ano^-(4-morpholinopiperidin-1-yl)phenyl]-1-(3 l 4-dimethoxyphenyl)-5-methytpyrazole 
amide, 

(100) N-[3-cyano-4-(4-morpholinopiperidin-1-yi)ph^ 

(101) N-[3-cyano-4-(4-moroholin6piperidin-1-yl)phenyl]-1-(3,4-dimethoxyphenyl)-2,5 
boxamide, 

(102) 1-(4-chlorophenyl)-N-[3-cyano^-(2,2-dim 
3-carboxamide, and 

(1 03) 1 -(4-chlorophenyl)-N-[3-cyano-4-(4-morpholinopiperazin-1 -yl)phenyl]-2,5-dimethylpyrrole-3-caiboxam- 
ide 

or a pharmaceutical^ acceptable salt thereof. 

A pharmaceutical composition comprising the amide compound of any of claims 1 to 6 or a pharmaceutical ty 
acceptable salt thereof, and a pharmaceutically acceptable carrier. 

A pharmaceutical agent comprising the amide compound of any of claims 1 to 6 or a pharmaceutically acceptable 
salt thereof. 

Use of an amide compound of the formula 
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5 



10 




(I-e) 



wherein 

15 R5 j S hydrogen, optionally substituted alkyi, hydroxyalkyl, aminoalkyl, optionally substituted aryl, aryla- 

Ikyl, optionally substituted heteroaryl, heteroarylalkyl or cycloalkyl, 
R 6 and R 7 are the same or different and each is hydrogen, alkyi, halogen, hydroxy! group, alkoxy, optionally 
substituted amino or phenyl, 

and the substituents Q, W, X, X' and Y are as defined in claim 1 , 

20 

the aryl of substituted aryl at R 5 means phenyl or naphthyl, wherein the substituent is 1 to 3 groups selected from 
halogen, alkyi having 1 to 4 carbon atoms, alkoxy having 1 to 4 carbon atoms, cyano, nitro, carboxy, alkylenedioxy 
having 1 to 4 carbon atoms and haloalkyl having 1 to 4 carbon atoms, 

the arylalkyl at R 5 is aryl (phenyl and naphthyl) substituted with alkyi having 1 to 4 carbon atoms, 
25 the heteroaryl of optionally substituted heteroaryl at R 5 is a 5 or 6-membered heteroaryl ring having 1 or 2 substit- 

uents selected from hetero atoms of nitrogen atom, sulfur atom and oxygen atom, wherein the substituent is alkyi 
having 1 to 4 carbon atoms or halogen, 

the alkyi at R 6 and R 7 is a linear or branched chain alkyi having 1 to 4 carbon atoms, 

the optionally substituted amino at R 6 and R 7 may be mono or di-substituted with a substituent selected from alkyi 
30 having 1 to 4 carbon atoms, acyl having 1 to 4 carbon atoms and benzoyl, 

the alkyi of optionally substituted alkyi at R 5 is a linear or branched chain alkyi having 1 to 6 carbon atoms, wherein 

the substituent includes halogen, alkoxycarbonyl wherein the alkoxy moiety has 1 to 4 carbon atoms and carboxyl 
group, 

or a pharmaceutical acceptable salt thereof, 

35 for the production of a medicament for the treatment or prophylaxis of autoimmune disease, psoriasis, atopic 

dermatitis, contact dermatitis, eczemato us dermatitis, dermatitis seborrheica, pemphigus, bullous pemphigoid, 
bullous epidermolysis, urtication, sarcoidosis,, bronchial asthma, infantile asthma, allergic asthma, endogenous 
asthma, exogenous asthma, dust asthma, chronic asthma, Crohn's disease, ulcerative colitis, interstitial nephritis, 
Goodpasture's syndrome, diabetic nephropathy, polymyositis, idiopathic thrombocytopenic purpura, photoailergic 

40 sensitivity, Sjogren's syndrome, nephrotic syndrome, or Coeliac disease. 

10. The use of claim 9, wherein the diseases are selected from rheumatic arthritis, lupus erythematosus systemic, 
Hashimoto's struma, multiple sclerosis, myasthenia gravis, type I diabetes mellitus, nephrotic syndrome and 
glomerular nephritis. 

45 

11. The use of claim 9 or 10, wherein the amide is an inhibitor dependent on IL : 2, IL^, IL-7, IL-9, IL-13 or IL-15. 

12. The pharmaceutical agent of claim 8, which is an inhibitor on the proliferation of activated lymphocytes. 

50 13. The pharmaceutical agent of claim 8, wherein the inhibitor is dependent on IL-2, IL-4, IL-7, IL-9, IL-13 or IL-15. 

14. The pharmaceutical agent of claim 8, which is a phosphorylation inhibitor of tyrosine kinase involved in the signal 
transduction In the downstream of a common p chain that is a receptor subu nit common to IL-15 and IL-2 and/or 
a common y chain that is a receptor subunit common to IL-2, IL-4, IL-7, IL-9, IL-13 and IL-15. 

55 

15. The pharmaceutical agent of claim 8, which is a cytokine production inhibitor. 

16. The pharmaceutical agent of claim 8, which is an IL-2, IL-4, IL-13 or IFN-xproduction inhibitor. 
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17. The pharmaceutical agent of claim 8, which is an IL-1, IL-6, IL-12, IL-1 5, IL-18 orTNF-cc production inhibitor. 

18. The pharmaceutical agent of claim 8, which is an agent for the prophylaxis or treatment of diseases caused by 
proliferation of lymphocytes. 

5 

19. The pharmaceutical agent of claim 8, which is an agent for the prophylaxis or treatment of autoimmune diseases. 

20. The pharmaceutical agent of claim 8, which is an agent for the prophylaxis or treatment of rheumatoid arthritis. 
10 21. A combination composition comprising the amide compound of the formula 



15 
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wherein each symbol is as defined in claim 1 , 

or a pharmaceutical^ acceptable salt thereof, and one or more pharmaceutical agents selected from an antirheu- - 
25 matic drug, an immunosuppressive agent, a steroidal drug and a nonsteroidal anti-inflammatory drug. 

22. The combination composition of claim 21, wherein the antirheumatic drug is selected from a gold compound, 
penicillamine, bucillamine, lobenzarit, acta rit and salazosulfapyridine. 

30 23. The combination composition of claim 21 , wherein the immunosuppressive agent is selected from azathioprine, 
cyclophosphamide, methotrexate, brequinar sodium, deoxyspergualin, mizoribine, 2-morpholinoethyl mycophe- 
nolate, cyclosporin, rapamycin, tacrolimus hydrate, leflunomide, OKT-3, anti TNF-a antibody, anti IL-6 antibody 
and FTY720. 

35 24. The combination composition of claim 21 , wherein the steroidal drug is selected from prednisolone, methylpred- 
nisolone, dexamethasone and hydrocortisone. 

25. The combination composition of claim 21 , wherein the nonsteroidal anti-inflammatory drug is selected from aspirin, 
indomethacin, indomethacin farnesil, diclofenac sodium, alclofenac, amfenac sodium, ibuprofen, ketoprofen, loxo- 

40 prof en sodium, naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, tolfenamic acid, phenylb- 

utazone, ketophenyibutazone, piroxicam, tenoxicam and ampiroxicam. 

26. Use of an amide compound of the formula 



50 




(I) 



wherein each symbol is as defined in claim 1 , 

or a pharmaceutical^ acceptable salt thereof, for the production of an effect enhancer of one or more pharmaceu- 
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tical agents selected from an antirheumatic drug, an immunosuppressive agent, a steroidal drug and nonsteroidal 
anti-inflammatory drug. 

27. The use of claim 26, wherein the antirheumatic drug is selected from a gold compound, penicillamine, bucillamine, 
lobenzarit, actarit and salazosulfapyridine. " 

28. The use of claim 26, wherein the immunosuppressive agent is selected from azathioprine, cyclophosphamide, 
methotrexate, brequinar sodium, deoxyspergualin, mizoribine, 2-morpholinoethyl mycophenolate, cyclosporin, ra- 
pamycin, tacrolimus hydrate, leflunomide, OKT-3, anti TNF-a antibody, anti IL-6 antibody and FTY720. 

29. The use of claim 26, wherein the steroidal drug is selected from prednisolone, methylprednisolone, dexamethasone 
and hydrocortisone. 

30. The use of claim 26, wherein the nonsteroidal anti-inflammatory drug is selected from aspirin, indomethacin, in- 
domethacin famesil, diclofenac sodium, alclofenac, amfenac sodium, ibuprofen, ketoprofen, loxoprofen sodium, 
naproxen, pranoprofen, zaltoprofen, mefenamic acid, flufenamic acid, tolufenamic acid, phenylbutazone, ketophe- 
nylbutazone, piroxicam, tenoxicam and ampiroxicam. 



Patentansprtiche 

1 . Amidverbindung der Formel 



ryN^ (i) 




worm 

R 1 substituiertes Aryl, Arylalkyi, gegebenenfalls substituiertes Heteroaryl, Heteroarylalkyl oder Cyclo- 

alkyl ist, 

R 2 und R 3 gleich Oder verschieden sind und jeweils Wasserstoff, Alkyl, Halogen, eine Hydroxygruppe, Aikoxy, 
gegebenenfalls substituiertes Amino oder Phenyl sind, 

Q ein Stickstoffatom oder eine Gruppe C-R 4 ist (worin R 4 Wasserstoff, Alkyl, Halogen oder gegebe- 

nenfalls substituiertes Amino ist), 

W Wasserstoff, Alkyl, Hydroxyalkyl, Acyloxyalkyl, Aminoalkyl, Hydroxycarbonylalkyl oder Alkoxycarbo- 

nylalkyl ist, 

X Halogen, Cyan, Nitro, Amino, Alkyl, Aikoxy, Carboxy, Alkoxycarbonyl, Carbamoyl, Alkenyl, Alkinyl 

oder Halogenalkyl ist, 
X' Wasserstoff, Halogen, Cyan oder Nitro ist und 

Y Alkyl, Hydroxyalkyl, Hydroxycarbonylalkyl, gegebenenfalls substituiertes Aminoalkyl, eine Hydroxy- 

gruppe, Aikoxy, Halogenalkoxy, Aryloxy, Cycloalkyloxy, Hydroxyalkoxy, Hydroxycarbonylalkoxy, ge- 
gebenenfalls substituiertes Aminoalkoxy, Mercapto, Alkylthio, Hydroxyalkytthio, Hydroxycarbonylal- 
kyfthio, gegebenenfalls substituiertes Aminoalkytthio, eine Gruppe O-Het (worin Het ein gegebenen- 
falls substituierter, gesfittigter Heterocyclus mit einem aus einem Sauerstoffatom und Stickstoffatom 
ausgewfihlten Heteroatom ist) oder eine Gruppe N(Z?)(Z?) ist (worin Z 2 und Z 3 gleich oder verschie- 
den sind und jeweils Wasserstoff, Alkyl, Hydroxyalkyl oder Aminoalkyl sind oderZ 2 undZ 3 zusammen 
mit dem benachbarten Stickstoffatom ein cyciisches Amin mit gegebenenfalls einem oder zwei Ato- 
men aus einem Sauerstoffatom, Schwefelatom und Stickstoffatom im Ring bilden), 

das Aryl des substituierten Aryl als R 1 Phenyl oder Naphthyl bedeutet, wobei der Substituent 1 bis 3 aus Halogen, 
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Alkyl mit 1 bis 4 Kohlenstoffatomen; Alkoxy mit 1 bis 4 Kohlenstoffatomen, Cyan, Nitro, Carboxy, Alkylendioxy mit 
1 bis 4 Kohlenstoffatomen und Halogenalkyl mit 1 bis 4 Kohlenstoffatomen ausgewahlte Gruppen ist, 
das Arylalkyl als R 1 Aryl (Phenyl und Naphthyl) Ist, das mit Alkyl mit 1 bis 4 Kohlenstoffatomen substituiert ist, 
: das Heteroaryl des gegebenenfalls substituierten Heteroaryl als R 1 ein 5- oder 6gliedriger Heteroarylring mit 1 

s oder 2 Substituenten ist, die aus den Heteroatomen Stickstoffatom, Schwefelatom und Sauerstoffatom ausgewahit 

sind, wobei der Substituent Alkyl mit 1 bis 4 Kohlenstoffatomen oder Halogen ist, 
das Alkyl als R 2 , R 3 , R 4 und W gerades oder verzweigtkettiges Alkyl mit 1 bis 4 Kohlenstoffatomen ist, 
das gegebenenfalls substituierte Amino als R 2 , R 3 und R 4 mit einem Substituenten mono- oder disubstituiert sein 
kann, der aus Alkyl mit 1 bis 4 Kohlenstoffatomen, Acyl mit 1 bis 4 Kohlenstoffatomen und Benzoyl ausgewahit ist, 

10 das Alkyl als X und Y gerades oder verzweigtkettiges Alkyl mit 1 bis 6 Kohlenstoffatomen ist, 

das gegebenenfalls substituierte Aminoalkyl als Y mit Amino substituiertes C,-C 4 -Alkyl ist, wobei das Amino mit 
Alkyl mit 1 bis 4 Kohlenstoffatomen, Acyl mit 1 bis 4 Kohlenstoffatomen und Benzoyl mono- oder disubstituiert 
sein kann, wobei das Amino ein cyclisches Amin biiden kann, das ein oder zwei Atome aus einem Sauerstoffatom, 
Schwefelatom und Stickstoffatom in dem Ring aufweisen kann, 

15 das gegebenenfalls substituierte Aminoalkoxy als Y mit Amino substituiertes gerades oder verzweigtkettiges 

C^Cq- Alkoxy ist, wobei das Amino einen Substituenten aufweisen kann, der aus Alkyl mit 1 bis 4 Kohlenstoffato- 
men, Acyl mit 1 bis 4 Kohlenstoffatomen und Benzoyl ausgewahit ist, wobei das Amino ein cyclisches Amin biiden 
kann, das ein oder zwei Atome aus einem Sauerstoffatom, Schwefelatom und Stickstoffatom in dem Ring aufwei- 
sen kann, 

20 das gegebenenfalls substituierte Aminoalkyithio als Y das ist, bei dem die Alkytstruktureinheit gerades oder ver- 

zweigtkettiges Alkyl mit 1 bis 6 Kohlenstoffatomen aufweist, wobei das Amino gegebenenfalls mit Alkyl mit 1 bis. 
4 Kohlenstoffatomen, Acyl mit 1 bis 4 Kohlenstoffatomen oder Benzoyl als Substituent substituiert ist und das 
Amino ein cyclisches Amin biiden kann, das ein oder zwei Atome aus einem Sauerstoffatom, Schwefelatom und 
Stickstoffatom in dem Ring aufweisen kann, wobei das cyclische Amin Pyrrolidin, gegebenenfalls substituiertes 

25 Piperidin, Homopiperidin, gegebenenfalls substituiertes Piperazin, gegebenenfalls substituiertes Homopiperazin, 

Morphplin undThiomorpholin ist, 

das Alkyl als Z 2 und Z 3 Alkyl mit 1 bis 4 Kohlenstoffatomen ist, 

die Gruppen Z 2 und Z 3 zusammen mit dem benachbarten Stickstoffatom ein cyclisches Amin biiden, das ein oder 
zwei Atome aus einem Sauerstoffatom, Schwefelatom und Stickstoffatom in dem Ring aufweisen kann, und 
30 der gegebenenfalls substituierte gesattigte Heterocyclus Het, der ein aus einem Sauerstoffatom und Stickstoffatom 

ausgewahltes Heteroatom enthalt, ein 5- oder 6giedriger Ring ist, wobei der Substituent des Heterocyclus aus 
Alkyl mit 1 bis 4 Kohlenstoffatomen und Arylalkyl ausgewahit ist, 
oder ein pharmazeutisch annehmbares Salz davon. 

35 2. Amidverbindung des Anspruchs 1 , die die Formel 



40 




(I-a) 



45 aufweist, worm jedes Symbol wie in Anspruch 1 definiert ist, 

oder ein pharmazeutisch annehmbares Salz davon. 

3. Amicrverbindungdes Anspruchs 2, die die Formel 

50 



55 




d-b) 
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aufweist, worin jedes Symbol wie in Anspruch 1 definiert ist, 
Oder ein pharmazeutisch annehmbares Salz davon. 

4. Amidverbindung des Anspruchs 3, die die Forme! 



10 




is " • aufweist, worin Rl, R 2 R 3 , Q und W wie in Anspruch 1 definiert sind, 

Halogen, Cyan, Nitro, Carboxy, Alkoxycarbonyl oder Alkinyl ist und 

Alkoxy, Halogenalkoxy, Aryloxy, Cycloalkyloxy, Hydroxyalkoxy, gegebenenfalls substituiertes Aminoalkoxy 
(dasseibe wie bei Y in Anspruch 1 definiert), gegebenenfalls substituiertes Aminoalkyithio (dasselbe wie bei 
Y in Anspruch 1 definiert), eine Gruppe O-Het (worin Het ein gegebenenfalls substituierter, gesattigter He- 
terocyclus mit ein em aus ein em Sauerstoffatom und Stickstoffatom ausgewahlten Heteroatom ist (dasselbe 
wie bei Y in Anspruch 1 definiert)) oder eine Gruppe NfZ^fZ 3 ) ist (worin Z 2 und Z 3 dasselbe wie bei Y in 
Anspruch 1 definiert sind), 

25 oder ein pharmazeutisch annehmbares Salz davon. 

5. Amidverbindung des Anspruchs 4, die die Formel 



30 



35 




aufweist, worin 



R 1a substituiertes Aryl, Arylalkyl oder gegebenenfalls substituiertes Heteroaryl ist, 

40 R2a unC j R3a g| e ich oder verschieden sind und jeweils Wasserstoff oder Alkyl sind, 

Q 1 ein Stickstoffatom oder eine Gruppe C-R 43 ist (worin R 43 Wasserstoff oder Alkyl ist), 

W 1 Wasserstoff, Alkyl, Hydroxycarbonylalkyl oder Alkoxycarbonyl alkyl ist und 

Y 2 Alkoxy, gegebenenfalls substituiertes Aminoalkoxy, gegebenenfalls substituiertes Aminoalkyithio 

oder eine Gruppe N(Z 2a )(Z 3a ) ist (worin Z 28 und Z 38 zusammen mit dem benachbarten Stickstoffa- 
45 torn ein cyclisches Amin mit gegebenenfalls einem oder zwei Atomen aus einem Sauerstoffatom, 

Schwefeiatom und Stickstoffatom in dem Ring bilden), 



das Aryl des substituierten Aryl als R 1a Phenyl oder Naphthyl bedeutet, wobei der Substituent 1 bis 3 aus Halogen, 
Alkyl mit 1 bis 4 Kohlenstoffatomen, Alkoxy mit 1 bis 4 Kohlenstoffatomen, Cyan, Nitro, Carboxy, Alkylendioxy mit 

so 1 bis 4 Kohienstoff atomen und Halogenalkyl mit 1 bis 4 Kohlenstoffatomen ausgewahite Gruppen ist, 

das Arylalkyl als R 1a Aryl (Phenyl und Naphthyl) ist, das mit Alkyl mit 1 bis 4 Kohlenstoffatomen substltuiert ist, 
das Heteroaryl des gegebenenfalls substituierten Heteroaryl als R1a ein 5- Oder 6giiedriger Heteroarylring mit 1 
oder 2 Substttuenten ist, die aus den Heteroatomen Stickstoffatom, Schwefeiatom und Sauerstoffatom ausgewahlt 
sind, wobei der Substituent Alkyl mit 1 bis 4 Kohlenstoffatomen oder Halogen ist, 

55 das Alkyl als R 20 , R 33 , R 4 * und W 1 gerades oder verzweigtkettiges Alkyl mit 1 bis 4 Kohlenstoffatomen ist, 

das gegebenenfalls substituierte Aminoalkoxy als Y 2 mit Amino substituiertes gerades oder verzweigtkettiges 
C r C 6 -Alkoxy ist, wobei das Amino einen Substituenten aufweisen kann, der aus Alkyl mit 1 bis 4 Kohlenstoffato- 
men, Acyl mit 1 bis 4 Kohlenstoffatomen und Benzoyl ausgewahlt ist, wobei das Amino ein cyclisches Amin bilden 



X1 
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kann, das ein oder zwei Atome aus einem Sauerstoffatom, Schwefelatom und Stickstoffatom in dem Ring aufwei- 
sen kann, 

das gegebenenfalls substituierte Aminoalkylthio als Y 2 das ist, bei dem die Alkyistruktureinheit gerades oder ver- 
zweigtkettiges Alkyl mit 1 bis 6 Kohlenstoffatomen aufweist, wobei das Amino gegebenenfalls mit Alkyl mit 1 bis 
4 Kohlenstoffatomen, Acyl mit 1 bis 4 Kohlenstoffatomen oder Benzoyl als Substituent substituiert ist und das 
Amino ein cyclisches Amin bilden kann, das ein oder zwei Atome aus einem Sauerstoffatom, Schwefelatom und 
Stickstoffatom in dem Ring aufweisen kann, 

die Gruppen Z 23 und Z 3 ** zusammen mit dem benachbarten Stickstoffatom ein cyclisches Amin bilden, das ein 
oder zwei Atome aus einem Sauerstoffatom, Schwefelatom und Stickstoffatom in dem Ring aufweisen kann, 
oder ein pharmazeutisch annehmbares Salz davon. 

Amidverbindung des Anspruchs 1 , die ein aus der aus 

(1 ) N-(3-Cyan-4-neopentyioxyphenyl)«1 -(4-fluorphenyl)-3-methylpyrazol-4-carbonsaureamid, 

(2) N-(3-Cyan^neopentyloxyphenyl)-1-(4-fluorpHenyl)-5-methylpyrazol^-carbonsaureamid, 

(3) N-(3-Cyan^-neopentyloxyphenyl)-1-(4-fluorphenyl)-3 l 5-dimethylpyrazoWK;arbonsaureamid l 

(4) N-(3-Cyan^-neopentyloxyphenyl)-1-(4-fiuoipheny])^^ 

(5) N-(3-Cyan-4-neopentyloxyphenyl)-5-chlor-1 -(4-fluorphenyl)pyrazol-4-carbonsaureamid, 

(6) N<3-Cyan-4-neopentyloxyphenyl)-N-[1-(4-fluorphenyl)-3-methylpyrazol-4-ylcarbonyl]glycin, 

(7) 4^N-(3<iyan^-neopentyloxyphenyl)-N-[1-(4-fluoi^^ 
re, 

(8) N-(3-Cyan^-piperidinophenyl)-1-(4-fluorphenyl)-5-methylpyrazol-4-carbonsaureamid, 

(9) N-[3<^yan-4-(4-hydroxypiperidino)phenyl]-1-(4-fluorphenyl)-5-methylpyrazol-4-carbonsa 

(1 0) N-{3-Cyan-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-fluorphenyl)pyrazol-4-carbonsaureamid, 

(11) N-{3-Cyan-4-[4-(2-hydroxyethyl)pipe^ 
reamid, 

(12) N-{3-Cyan-4-[4-(2-hydroxyethylpiperazin-1 -yl]phenyi}-1 -(4-fluorphenyI )-5-methylpyrazol-4-carbonsau- 
reamid, ... 

(13) N^-Cyan^-[4-(2-hydroxyethyl)piperazin-1 -yliphenylf-1 -(4-chlorphenyl)-5-methylpyrazol-4-carbonsau- 
reamid, 

(1 4) N-{3-Cyan-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-methylphenyl)-5-methylpyrazol-4-carbon- 
saureamid, 

(1 5) N-{3-Cyan-4-[4-(2-hydroxyethyl)piperazin-1 -yi]phenyl}-1 -(4-fluorphenyl)-3,5-dimethylpyrazol-4-carbon- 
saureamid, 

(1 6) N-{3-Cyan-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(3-trifluormethylphenyl)-5-methylpyrazol-4-car- 
bonsaureamid, 

(1 7) N-{3-Cyan-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(2,4-difluorphenyl)-5-methylpyrazol-4-carbon- 
saureamid, 

(1 8) N-{3-Cyan-4-[4-(2-hydroxyethyl)homopiperazin-1 -yl]phenyl}-1 -(4-fluorphenyl)-5-methylpyrazol-4-car- 
bonsaureamid, 

(1 9) N-{3-Cyan-4-[4-(3-hydroxypropyl)piperazin-1 -yl]phenyl}-1 -(4-fluorphenyl)-5-methylpyrazol-4-carbonsau- 
reamid, 

(20) N-{3-Cyan-4-[4-(2-hydroxyethyi)piperazin-1 -yl]phenyl}-1 -(4-fluorphenyl)-pyrrol-3K;arbonsaureamid I 

(21 ) 1 -(4-Bromphenyl)-N-{3-cyan-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyf}-5-methylpyrazol-4-carbonsau- 
reamid, 

(22) N-{3-Cyan-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl}-1 -(4-iodophenyl)-5-methylpyrazol-4-carbonsau- 
reamid, 

(23) 1 -(4<:hlorphenyl)-N-(3^an^-piperidinophenyl)-5-methylpyrazol^caroonsaureamid, 

(24) 1 -(4-Chlorphenyl)-N-[3-cyan-4-(4-hydroxypiperidin-1 -yl)phenyl]-5-methylpyrazol-4-carbonsaureamid, 

(25) 1 -(4-Chlorphenyl)-N-[3-cyan-4-(4-monpholinopiperidin-1 -yl)phenyl]-5-methylpyrazol-4-carbonsaurea- 
mid, 

(26) N-(4^4-[Bis(2-hydroxyethyl)amino]piperidin-1-yl)-3-cyanphenyl)-1-(4-chlorphenyl)-5-methylpyrazol- 
4-carbonsdureamid, 

(27) 1-(3,4-Dichlorohenyl)-N-[3^an-4-(4-moro^ 
amid, 

(28) N^3-Cyan-4-(4-morpholinopfperidin-1 -yl)phenyl]-1 -(3,4-difluonphenyl)-5-methylpyrazol-4-carbonsaurea- 

mid,~ 

(29) 1-(3-Chlor-4TfIuorphenyl)-N-[3-cyan-4-(4-morpholinopiperidin-1-yl)phenyl]-5-methylpyrazoM-ca 
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saureamid, 

(30) N-{3-Cyan-4-[4-(2 hydroxyethyl)piperazin-1 «yl]phenyl}-1 -(4-trifluormethy!phenyl)-5-methylpyrazol-4-car- 
bonsaureamid, 

(31 ) N-[3-Cyan-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-trifluormethylphenyl)-5-methylpyrazol-4-carbon- 
saureamid, 

(32) N44-[4-Bis(2HTiethoxyethyi)aminopiperidin-1-yl]^ 
4-carbonsaureamid 

(33) 1 -(4-ChIorphenyl)-N-(3-cyan-(4-morpholinopiperidin-1 -yl)phenyl]pyrrol-3-cartoonsaureamid, 

(34) N-[3-Brom-4-(4-moipholinopiperidin-1^ 
mid, 

(35) N-[3-Brom-4-(4^oroholinopiperidin-1-yl)phenyl]-5-^ 
saureamid, 

(36) 1-(4-Chlorohenyl)-N^3-cyan-4-^ 
razol-4-carbonsaureamid, 

(37) N-[3-Cyan^-[4-(3,4,5,6-tetrahydro-2H^ 
nyl)pyrazol-4-carbonsaureamid, 

(38) N-{3-Cyan-4-[4-(3 f 4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1-(4-fluorphenyl)-5-methylpyra- 
zol-4-carbonsaureamid, 

(39) N^3-Cyan^«[4-(3,4,5,6-tetrahydro-2H-pyran 
bonsaureamtd, 

(40) 1-(4-Chlorphenyl)-N-{3-cyan-4-[4-(3,4,5,6-te^^ 
bonsaureamtd, 

(41 ) 1 -(3,4-Dichlorphenyl)-N-{3-cyan-4-[4-(3 f 4,5 t 6-teto^ 
pyrazol-4-carbonsaureamid, 

(42) 1 -(4-Ch!orphenyl)-N-{3-cyan-4-[4-(3-hydroxypropyl)piperazin-1 -yl]phenyl}-5-methylpyrazol-4-carbon- 
saureamid, 

(43) 1-(3,4-Dichloiphenyl)-N-{3-cyan-4-[4-(2-hydro^ 

saureamid, . 

(44) l-(4-Chloiphenyl)-N-{3^an-4-[4-(2-hydroxyet^^ 
reamid, 

(45) 1 -(4-Chlorohenyl)-N-(3^an^{4-[2-(2-hydroxyethoxy)ethyl]piperazin-1 -yl}phenyl)-5-methylpyrazol- 
4-carbonsaureamid, 

(46) 1 -(4-Chlorphenyl)-N-[3-cyan-4-(1 ^-dioxa-S-azaspiro^.Sldeca-S-ylJphenyll-S-methylpyrazol^-carbon- 
saureamid, 

(47) 1-(4-Bromphenyl)-N-[3-cyan-4-(4-morpholinopi^^ 

(48) N-[3-Cyan-4-(4-morphol in opiperidino) phenyl] -1-(4-fluorphenyl)-5-methyIpyrazol-4-carbonsaureamid, 

(49) N-[3-Cyan-4-(4-morpholinopiperidino)phenyl]-1 -(4-fluorphenyl)pyrroi-3-carbonsaureamid, 

(50) N-[3-Cyan-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-methylphenyl)-5-methylpyrazol-4-carbonsaurea- 
mid, 

(51) N-[3-Cyan-4-(4-morpholinopiperidin-1-yl)phenyl]-1 -(4-iodophenyl)-5-methylpyrazol-4-carbonsaureamid, 

(52) N-[3-Cyan-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(4-methoxyphenyl)-5-methylpyrazol-4-carbonsaure- 
amid, 

(53) 1-(4<Shlorphenyl)-N-[3-cyan-4-(4-thiomor^^ 
amid, 

(54) ,1 -(4-Chlorphenyl)-5-methyl-N-[4-(4-morpholinopiperidin-1 -yl)-3-nitrophenyl] pyrazoi-4-carbonsaurea- 
mid, 

(55) 5-Methyt-N-[4-(4-moroholinopiperidin-1 -yl)-3-nitrophenyl]-1 -(4-trif luormethylphenyl)pyrazol-4-carbon- 
saureamid, 

(56) N-[3-Chlor-4-(4HTiorpholinopiperidin-1-yi)pheny^ 
saureamid, 

(57) 1 -(4-Chlorphenyl)-N-[3-ethinyl-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazol-4-carbonsaurea- 
mid, 

(58) N-[3-Cyan-4-(4-morphollnopiperidin-1-yl)phenyl]-5n^ 

(59) 1 -(4-Chlorphenyl)-N-[3-cyan-4-(4H7iethoxymethoxypiperidin-1 -yl)phenyl]-5-methylpyrazol-4-carbonsau- 
reamid, 

(60) 1 -(4-Chlorphenyl)-N-[3-cyan-4-[4-(2-methoxyethoxy)piperidin-1 yl]phenyl]-5-methylpyrazol-4-carbonsau- 
reamid, 

(61) N-{3-Cyan-4-[4-(2~hydroxyethyl)piperidin-1 -yl]phenyl}-1 -(4-fluorphenyl)-5-methylpyrazol-4-carbonsaure- 
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amid, 

(62) N-(3^yan-(4-morpholinopiperidin-1-yl)phenyl]-5-methyl-1-(4-nitrophenyl)pyraz 

(63) 1-(4-Bromphenyl)-N^3-cyan^-[4-(3,4,5,6-tetrahyd 
razol-4-carbonsaureamid, 

(64) N-{3-Cyan^-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]phenyl}-1-(3,4-difluo^ 
pyrazol-4-carbonsaureamid, 

(65) HS-ChlorphenylJ-N^S-cyan^-^-^AS.e-te^^ 
razol-4-carbonsaureamld, 

(66) N-{3-Cyan^-[4-(3,4,5,6-tetrahydro-2^ 
pyra2ol-4-carbonsaureamid, 

(67) 1-(3<Shlorohenyl)-N-[3^an-4-(4-moroholta^ 

(68) 1-{4-Chlorphenyl)-N-[3-chlor-4-(4-m 
mid, 

(69) N-{3-Cyan^-[4-(3,4,5,6-tetrahydro-2H-pyran-4-y^^ 
rol-3-carbonsaureamid, 

(70) N-[3-Cyan-4-(4-morpholinopiperidln-1 -yl)phenyl]-1 -(4-trifluorrnethylphenyl)-pyrrol-3-cartoonsaureamid, 

(71 ) N-{3-Cyan-4-[4-(3,4 r 5,6-tetrahydro-2H-pyran-4-yl)pipera2in-1 -yl]phenyi}-1 -(3,4-dichlorphenyl)pyrrol- 

3- carbonsaureamid, 

(72) N-[3-Cyan-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3, 4-dichlorphenyl)pyrrol-3-carbonsaureamid, 

(73) 1-(4-Chlorphenyl)-N-{3-ethinyl-4^4-(3,^^ 
pyrazol-4-carbonsaureamid, 

(74) 1 -(4-Chlorohenyl)-5HTiethyl-N^3-(1-pro -yl]phenyl} 
pyrazol-4-carbonsaureamid, 

(75) 1 -(4-Chlorphenyl)-5-methyl-N-[3-(1 -propjn)-4-(4-morpholinopiperidln-1 -yl)phenyl]pyrazol-4-carbonsau- 
reamid, 

(76) 1-(4<^hlorphenyl)-N^3-ethenyl^H;4-(3,4,5,6-tet^ 
pyrazol-4-carbonsaureamid, 

(77) 1-(4-Chlorohenyl)-N-[3-ethenyM-(4-mo 
mid, 

(78) 1-(4^hlorohenyl)-N-[3-iodo^-(4-morp^ 

(79) N43-Brom-4-[4-(3,4,5,6-tetrahydro-2HiDyran-4-yl)pipe^ 
razo l-4-carb onsau reamid , 

(80) N-{3-Chlor-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-chlorphenyl)-5-methylpy- 
razo l-4-carbonsau ream i d , 

(81 ) N-{3-Chlor-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl}-1 -(4-chloiphenyl)pyrrol-3-car- 
bonsau reamid, 

(82) N^3-Brom^-[4-(3,4,5,6-tetrahydro-2Hi3yran 
bonsau reamid, 

(83) 1-(4^hlbrphehyO-N : [3^an-4-(5-morohollnopentyloxy)phen 

(84) 1-(4^hlorphenyl)-N-[3^an-4-(5-morohol^ 

(85) 1-(4<^hloroheny])-N-[3^an-4-(5nTiorpholm^ 

(86) 1-(4-Chlorohenyl)-N-[3^an-4-(5-mora^ 

(87) N-[3-Cyan^-(4-morpholinoplperidin-1-y0 
bonsau reamid, 

(88) N-[3^yan^-(4-moroholinopiperidin-1-yl)phenyl]-1-(3,4-methylendioxyphenyl)pyn-o 
mid, 

(89) NH3-Cyan^4-(3,4,5,64etrahydro-2H-pyran^-yl)p^ 
5-methylpyrazol-4-carbonsau reamid, 

(90) N-{3-C^an^-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl] phenyQ-1 -(3,4-methylendioxyphenyl) 
pyrrol-3-carbonsaureamid, 

(91) 1-(4-Chlorohenyl)-N-[3<yan^-(2,2-dime^ 
saureamid, 

(92) 1 -(4<;hlorohenyl)-N-[3^an-4-(2,2-dim^ pyrroi-3-carbonsaureamid, 

(93) N-[3-Cyan-4-(2, 2-dimethyl-3-morpholinopropoxy)phenyi]-5-methyl-1 -(3,4-methylendioxyphenyl)pyrazol- 

4- carbonsaureamid, 

(94) N<3-Cyan-4-(2,2-dimethyl-3^oroholinopropoxy)p^ 
rol-3-carbonsaureamid, 

(95) N-[3-Cyan-4-(4-moroholinopiperidin-1-yl)phenyl^ 
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bonsaureamid, 

(96) N-[3-Cyan-4-<4-morphollnopiperidin-1 -yl)phenyl]-5 methyl-1 -(3,4-methylendioxyphenyl)pyrrol-3-carbon- 
saureamid, 

(97) N-[3-Cyan-4H4-(3,4,5,6-tetrahydro-^^ 
oxyphenyl)pyrrol-3-carbonsaureamid, 

(98) N-[3-Chlor-4-(4-morpholinopiperidin-1 -yl)phenyl]-2,5-dimethyl-1 -(3, 4-methylendioxyphenyl)pyrrol-3-car- 
bonsaureamid, 

(99) N-[3-Cyan^-(4-morpholinopiperldin-1-yl)phenyl]-1-(3,4-dimethoxyphenyl)-5-methylp^^ 
saureamid, 

(1 00) N-[3-Cyan-4-(4-morpholjnopiperidin-1 -yl)phenyl]-1 -(S^-dimethoxyphenylJ-pyrrol-S-carbonsaureamid, 

(101) N-[3-Cyan-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)-2,5-dimethylpyrrol-3-car- 
bonsaureamid, 

(102) 1-(4-Chlorphenyl)-N^3^an^-(2,2-dim^ 
bonsaureamid und 

(103) 1-(4-Chlorohenyl)-N-[3-cyan-4-(4-moipholtnopfc^^ 
amid 

bestehenden Gruppe ausgewahltes Mitglied oder ein pharmazeutisch annehmbares Salz davon ist. 

Pharmazeutische Zusammensetzung umfassend die Amidverbindung eines der Anspruche 1 bis 6 Oder ein phar- 
mazeutisch annehmbares Salz davon und einen pharmazeutisch annehmbaren Trager. 

Pharmazeutisches Mittel umfassend die Amidverbindung eines der Anspruche 1 bis 6 oder ein pharmazeutisch 
annehmbares Salz davon. 

Verwendung einer Amidverbindung der Formel 




(I-e) 



worin 

R5 Wasserstoff, gegebenenfalls substituiertes Alkyl, Hydroxyalkyl, Aminoalkyl, gegebenenfalls substi- 

tuiertes Aryl, Arylaikyl, gegebenenfalls substituiertes Heteroaryl, Heteroarylalkyl oder Cycloalkyl ist, 

R 6 und R 7 gleich oder verschieden sind und jeweils Wasserstoff, Alkyl, Halogen, eine Hydroxygruppe, Alkoxy, 
gegebenenfalls substituiertes Amino Oder Phenyl sind, und die Substituenten Q, W, X, X' und Y wie 
in Anspruch 1 definiert sind, 

das Aryl des substituierten Aryl a Is R 5 Phenyl oder Naphthyl bedeutet, wobei der Substituent 1 bis 3 aus Halogen, 
Alkyl mftl bis 4 Kohlenstoffatomen, Alkoxy mit 1 bis 4 Kohlenstoffatomen, Cyan, Nitro, Carboxy, Alkylendioxy mit 
1 bis 4 Kohlenstoffatomen und Halogenalkyl mit 1 bis 4 Kohlenstoffatomen ausgewahlte Gruppen ist, 
das Arylaikyl als R 5 Aryl (Phenyl und Naphthyl) ist, das mit Alkyl mit 1 bis 4 Kohlenstoffatomen substituiert ist, 
das Heteroaryl des gegebenenfalls substituierten Heteroaryl als R 5 ein 5- oder 6gliedriger Heteroarylring mit 1 
oder 2 Substituenten ist, die aus den Heteroatomen Stickstoffatom, Schwefelatom und Sauerstoffatom ausgewahlt 
sind, wobei der Substituent Alkyl mit 1 bis 4 Kohlenstoffatomen oder Halogen ist, 
das Alkyl als R 6 und R 7 gerades oder verzweigtkettiges Alkyl mit 1 bis 4 Kohlenstoffatomen ist, 
das gegebenenfalls substituiert e Amino als R 6 und R 7 mit einem Substituenten monooder disubstituiert sein kann, 
der aus Alkyl mit 1 bis 4 Kohlenstoffatomen, Acyl mit 1 bis 4 Kohlenstoffatomen und Benzoyl ausgewfihlt ist, 
das Alkyl des gegebenenfalls substituierten Alkyl als R 5 gerades oder verzweigtkettiges Alkyl mit 1 bis 6 Kohlen- 
stoffatomen ist, wobei der Substituent Halogen, Alkoxycarbonyl, wobei die Aikoxystruktureinhert 1 bis 4 Kohlen- 
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stoffatome aufweist, und eine Carboxygruppe einschlieftt, 

Oder eines pharmazeutisch annehmbaren Salzes davon zur Herstellung eines Arzneimittels zur Behandlung Oder 
Prophylaxe einer Autoimmunerkrankung, Psoriasis, atopischer Dermatitis, Kontaktdermatitis, ekzematoser Der- 
matitis, Dermatitis sebormoica, Pemphigus, bullosem Pemphigoid, Epidermolysis bullosa, Urtikaria, Sarkoidose, 
5 Bronchialasthma, Asthma im Kindesalter, allergischen Asthmas, endogenen Asthmas, exogenen Asthmas, Stau- 

basthma, chronischen Asthmas, Morbus Crohn, ulzerativer Koiitis, interstitielier Nephritis, Goodpasture-Syndrom, 
diabetischer Nephropathie, Polymyositis, idiopathisch-thrombozytopenischer Purpura, photoallergischer Empf ind- 
lichkeit, Sjogren-Syndrom, nephrotischem Syndrom oder einer Baucherkrankung. 



10 10. Verwendung des Anspruchs 9, wobei die Krankheiten aus rheumatischer Arthritis, systemischem Lupus erythe- 
matodes, Hashimoto-Struma, multipler Sklerose, Myasthenia gravis, Diabetes mellitusTyp I, nephrotischem Syn- 
drom und glomerularer Nephritis ausgewahlt sind. 

11. Verwendung des Anspruchs 9 oder 10, wobei das Amid ein von IL-2, IL-4, IL-7, IL-9, IL-13 oder IL-15 abhangiger 
is Inhibitor ist. 



12. Pharmazeutisches Mittel des Anspruchs 8, das ein Inhibitor der Vermehrung aktivierter Lymphozyten ist. 

13. Pharmazeutisches Mittel des Anspruchs 8, wobei der Inhibitorvon IL-2, IL-4, IL-7, IL-9, IL-13 oder IL-15 abhangig 

20 ist. 

14. Pharmazeutisches Mittel des Anspruchs 8, das ein Phosphorylierungsinhibitor von Tyrosinkinase ist, die an der 
Signalweiterleitung stromabwarts einer gemeinsamen p-Kette, die eine IL-15 und IL-2 gemeinsame Rezeptorun- 
tereinheit ist und/oder einer gemeinsamen 7-Kette, die eine IL-2, IL-4, IL-7, IL-9, IL-13 und IL-15 gemeinsame 

25 Rezeptoruntereinheit ist, beteiligt ist. 

15. ' Pharmazeutisches Mittel des Anspruchs 8, das ein Zytokinproduktions inhibitor ist. 

16. Pharmazeutisches Mittel des Anspruchs 8, das ein IL-2-, IL-4-, IL-13- oder IFN^y-Produktionsinhibitor 1st. 

j 30 

17. Pharmazeutisches Mitte! des Anspruchs 8, das ein IL-1-, IL-6-, IL-12-, IL-15-, IL-18- oderTNF-a-Produktionsinhi- 
bitor ist. 

18. Pharmazeutisches Mittel des Anspruchs 8, das ein Mittel zur Prophylaxe oder Behandlung durch die Vermehrung 
35 von Lymphozyten verursachter Krankheiten ist. 

19. Pharmazeutisches Mittel des Anspruchs 8, das ein Mittel zur Prophylaxe oder Behandlung von Autoimmunerkran- 
kungen ist. 

40 20. Pharmazeutisches Mittel des Anspruchs 8, das ein Mittel zur Prophylaxe oder Behandlung von rheumatoider Ar- 
thritis ist. 

21. Kombinationszusammensetzung umfassend die Amidverbindung der Formel 



50 




55 worin jedes Symbol wie in Anspruch 1 definiert ist, oder ein pharmazeutisches Salz davon und ein oder mehr 

pharmazeutische Mittel, die aus einem Antfrheumawirkstoff, einem Immunsuppressivum, einem Steroidwirkstoff 
und einem nicht-steroidalen, entzundungshemmenden Wirkstoff ausgewahlt sind. 
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22. Kombinationszusammensetzung des Anspruchs 21 , wobei der antirheumatische Wirkstoff aus einer Goldverbin- 
dung, Penicillamin, Bucillamin, Lobenzarit, Actarlt und Salazosulfapyridin ausgewahlt ist. 

23. Kombinationszusammensetzung des Anspruchs 21 , wobei das Immunsuppressivum aus Azathioprin, Cyclophos- 
phamid, Methotrexat, Brequinarnatrium, Deoxyspergualin, Mizoribin, 2-Morpholinoethylmycophenolat, Cyciospor 
rin, Rapamycin, Tacrolimushydrat, Leflunomid, OKT-3, Anti-TNF-cc-Antikorper, Anti-IL-6-Antikorper und FTY720 
ausgewahlt ist. 

24. Kombinationszusammensetzung des Anspruchs 21 , wobei der Steroidwirkstoff aus Prednisolon, Methylpredniso- 
lon, Dexamethason und Hydrocortlson ausgewahlt ist. 

25. Kombinationszusammensetzung des Anspruchs 21 , wobei der nicht-steroidale entzundungshemmende Wirkstoff 
aus Aspirin, Indomethacin, Indomethacinfarnesil, Diclofenacnatrium, Aclofenac, Amfenacnatrium, Ibuprofen, Ke- 
toprofen, Loxoprof en natrium, Naproxen, Pranaprofen, Zaltoprofen, Mefenaminsaure, Flufenaminsaure, Tolufena- 
minsaure, Phenylbutazon, Ketophenylbutazon, Piroxicam, Tenoxicam und Amplroxicam ausgewahlt ist. 

26. Verwendung einer Amidverbindung der Forme! 




worin jedes Symbol wie in Anspruch 1 definiert ist, oder eines pharmazeutisch annehmbaren Salzes davon zur 
Herstellung eines Wirkungsverstarkers eines Oder mehrerer aus einem Antirheumawirkstoff, einem Immunsup- 
pressivum, einem Steroidwirkstoff und einem nicht-steroidalen, entziin dungs hem men den Wirkstoff ausgewahiten 
pharmazeutischen Mittel. 

27. Verwendung des Anspruchs 26, wobei der antirheumatische Wirkstoff aus einer Goldverbindung, Penicillamin, 
Bucillamin, Lobenzarit, Actarit und Salazosulfapyridin ausgewahlt ist. 

28. Verwendung des Anspruchs 26, wobei das Immunsuppressivum aus Azathioprin, Cyclophosphamid, Methotrexat, 
Brequinarnatrium, Deoxyspergualin, Mizoribin, 2-Morpholinoethylmycophenoiat, Cyclosporin, Rapamycin, Tacro- 
limushydrat, Leflunomid, OKT-3, Anti-TNF-a-Antik6rp.er,.Anti-IL-6-Antik6rper und FTY720 ausgewahlt ist 

29. Verwendung des Anspruchs 26, wobei der Steroidwirkstoff aus Prednisolon, Methylprednisolon, Dexamethason 
und Hydrocortlson ausgewahlt ist. 

30. Verwendung des Anspruchs 26, wobei der nicht-steroidale entzundungshemmende Wirkstoff aus Aspirin, Indo- 
methacin, Indomethacinfarnesil, Diclofenacnatrium, Aclofenac, Amfenacnatrium, Ibuprofen, Ketoprofen, Loxo- 
profennatrium, Naproxen, Pranaprofen, Zaltoprof en, Mefenaminsaure, Flufenaminsaure, Tolufenaminsaure, Phe- 
nylbutazon, Ketophenylbutazon, Piroxicam, Tenoxicam und Ampiroxicam ausgewahlt ist. 



Revendications 

1 . Compose amide de formula : 
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(I) 



dans laquelle 

R 1 represente un groupe aryle substrtue, un groupe arylalkyle, un groupe heteroaryle eventuellement substi- 
tue, un groupe heteroarylalkyle ou un groupe cycloalkyle, 

R 2 et R 3 sont identiques ou differents etchacun represente un atome d'hydrogene, un groupe aikyle, un atome 
d'halogene, un groupe hydroxyle, un groupe alcoxy, un groupe amino eventuellement substitue ou un groupe 
phenyle, 

Q represente un atome d'azote ou un groupe C-R 4 (dans lequel R 4 represente un atome d'hydrogene, un 
groupe aikyle, un atome d'halogene ou un groupe amino eventuellement substltue), 

W represente un atome d'hydrogene, un groupe aikyle, un groupe hydroxyalkyle, un groupe acyloxyalkyle, 
un groupe aminoalkyle, un groupe hydroxycarbonylalkyle ou un groupe alcoxycarbonylalkyie, 
X represente un atome d'halogene, un groupe cyano, un groupe nitro, un groupe amino, un groupe aikyle, un 
groupe alcoxy, un groupe carboxy, un groupe alcoxycarbonyle, un groupe carbamoyle, un groupe alcenyle, 
un groupe alcynyle ou un groupe haiogenoalkyle, 

X' represente un atome d'hydrogene, un atome d'halogene, un groupe cyano ou un groupe nitro, et 
Y represente un groupe aikyle, un groupe hydroxyalkyle, un groupe hydroxycarbonylalkyle, un groupe ami- 
noalkyle eventuellement substrtue, un groupe hydroxyle, un groupe alcoxy, un groupe halogenoalcoxy, un 
groupe aryloxy, un groupe cycloalkyloxy, un groupe hydroxyalcoxy, un groupe hydroxycarbonylalcoxy, un grou- 
pe aminoalcoxy eventuellement substrtue\ un groupe mercapto, un groupe alkylthio, un groupe hydroxyalkyl- 
thio, un groupe hydroxycarbonylalkylthio, un groupe aminoalkylthio eventuellement substitue, un groupe O-Het 
(dans lequel H6t represente un heterocycle sature eventuellement substitue ayant un heteroatome choisi 
parmi un atome d'oxygene et un atome d'azote) ou un groupe N(Z2)(Z 3 ) (dans lequel Z 2 et Z 3 sont identiques 
ou differents et chacun represente un atome d'hydrogene, un groupe aikyle, un groupe hydroxyalkyle ou un 
groupe aminoalkyle, ou Z 2 et Z 3 torment, avec I'atome d'azote adjacent, une amine cyciique ayant eventuel- 
lement un ou deux atomes choisis parmi I'atome d'oxygene, I'atome de soufre et I'atome d'azote dans le cycle), 

le groupe aryle du groupe aryle substitue pour R 1 represente un groupe phenyle ou un groupe naphtyle, 
dans lequel le substituant represente 1 a 3 groupes choisis parmi un atome d'halogene, un groupe aikyle ayant 
de 1 a 4 atomes de carbon e, un groupe alcoxy ayant de 1 a 4 atomes de carbon e, un groupe cyano, un groupe 
nitro, un groupe carboxy, un groupe alkyienedioxy ayant de 1 a 4 atomes de carbone et un groupe haiogenoalkyle 
ayant de 1 a 4 atomes de carbone, 

le groupe arylalkyle pour R 1 est un groupe aryle (phenyle et naphtyle) substitue par un groupe aikyle ayant 
de 1 a 4 atomes de carbone, 

le groupe heteroaryle du groupe heteroaryle eventuellement substitug pour R 1 est un cycle heteroaryle de 
5 ou 6 chainons ayant 1 ou 2 substituants choisis parmi les heteroatomes de i'atome d'azote, de I'atome de soufre 
et de I'atome d'oxygene, dans lequel le substituant est un groupe aikyle ayant de 1 a 4 atomes de carbone ou un 
atome d'halogene, 

le groupe aikyle pour R 2 , R 3 R 4 et W est un groupe aikyle a chatne lineaire ou rarhrfiee ayant de 1 a 4 atomes 
de carbone, 

le groupe amino eventuellement substltue pour R 2 , R 3 et R 4 peut etre mono- ou disubstitue par un substituant 
choisi parmi un groupe aikyle ayant de 1 a 4 atomes de carbone, un groupe acyle ayant de 1 a 4 atomes de 
carbone et un groupe benzoyle, 

le groupe aikyle pour X et Y est un groupe aikyle a chatne lineaire ou ramifiee ayant de 1 a 6 atomes de 
carbone, 

le groupe aminoalkyle eventuellement substltue pour Y est un groupe aikyle ayant de 1 a 4 atomes de carbone 
substrtue par un groupe amino, dans lequel le groupe amino peut etre mono- ou disubstitue par un groupe aikyle 
ayant de 1 a 4 atomes de carbone, un groupe acyle ayant de 1 a 4 atomes de carbone et un groupe benzoyle, 
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dans lequel ledit groupe amino peut former une amine cyclique, qui peut avoir un ou deux atomes choisis parmi 
Patome d'azote, I'atome de soufre et Patome d'oxygene dans le cycle, 

le groupe aminoalcoxy eventuellement substitue pour Y est un groupe alcoxy a chaTne lineaire ou ramifiee 
ayant de 1 a 6 atomes de carbone substitue par un groupe amino, ledit groupe amino peut avoir un substituant 
choisi parmi un groupe alkyle ayant de 1 a 4 atomes de carbone, un groupe acyle ayant de 1 a 4 atomes de 
carbone et un groupe benzoyie, et dans lequel ledit groupe amino peut former une amine cyclique qui peut avoir 
un ou deux atomes choisis parmi Patome d'azote, I'atome de soufre et Patome d'oxygene dans le cycle, 

le groupe aminoaikyithio eventuellement substitue pour Y est celui dans lequel le fragment alkyle a un groupe 
alkyle a chaTne lineaire ou ramifiee ayant de 1 a 6 atomes de carbone, dans lequel ledit groupe amino est even- 
tuellement substitue par un groupe alkyle ayant de 1 a 4 atomes de carbone, un groupe acyle ayant de 1 a 4 
atomes de carbone ou un groupe benzoyie comme substituant et ledit groupe amino peut former une amine cy- 
clique qui peut avoir un ou deux atomes choisis parmi Patome d'azote, I'atome de soufre et I'atome d'oxygene 
dans le cycle, dans lequel ladite amine cyclique est une pyrrolidine, une piperidine eventuellement substituee, une 
homopiperidine, une piperazine eventuellement substituee, une homopiperazine eventuellement substituee, une 
morpholine et une thiomorpholine, 

le groupe alkyle pour Z 2 et Z 3 est un groupe alkyle ayant de 1 a 4 atomes de carbone, 

le groupe pour Z 2 et Z 3 qui forme, avec I'atome d'azote adjacent, une amine cyclique qui peut avoir un ou 
deux atomes choisis parmi i'atome d'azote, I'atome de soufre et I'atome d'oxygene dans le cycle, 

Pheterocycle sature eventuellement substitue pour Het qui comprend un heteroatome choisi parmi un atome 
d'oxygene et un atome d'azote est un cycle a 5 ou.6 chaTnons, dans lequel le substituant dudit heterocycle est 
choisi parmi un groupe alkyle ayant de 1 a 4 atomes de carbone et un groupe arylalkyle, 

ou un sel phanmaceutiquement acceptable de celui-ci. 

Compose amide seion la revendication 1 , qui a la formule : 




(I-a) 



dans laquelle chaque symbole a la definition donnee dans la revendication 1 , 
ou un sel pharmaceutiquement acceptable de celui-ci. 

Compose amide selon la revendication 2, qui a la formule : 




(I-b) 



dans laquelle chaque symbole a la definition donnee dans la revendication 1 , 
ou un sel pharmaceutiquement acceptable de celui-ci. 

Compose amide selon la revendication 3, qui a la formule : 
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(I-c) 



dans laquelle R 1 , R 2 , R 3 QetW ont la definition donnee dans la revendication 1 , 

X 1 represente un atome d'halogene, un groupe cyano, un groupe nitro, un groupe carboxy, un groupe alcoxy- 
carbonyle ou un groupe alcynyle, et 

Y 1 represente un groupe alcoxy, un groupe halo gen oalcoxy, un groupa aryloxy, un groupe cycloalkyloxy, un 
groupe hydroxy alcoxy, un groupe aminoalcoxy eventuellement substitue (le m§me que celui defini pour Y 
dans la revendication 1), un groupe aminoalkylthio eventuellement substitue (le meme que celui defini pour 
Y dans la revendication 1), un groupe O-Het (dans lequel Het represente un heterocyclesature eventuellement 
substitue ayant un het6roatome choisi parmi un atome d'oxygene et un atome d'azote (!e meme que celui 
defini pour Y dans la revendication 1 )) ou un groupe NfZ 2 ) (Z 3 ) (dans lequel Z 2 et Z 3 sont les memes que ceux 
definis pour Y dans la revendication 1), 

ou un sel pharmaceutiquement acceptable de celui-ci. 

Compose amide selon la revendication 4, qui a la formule : 



R 1a represente un groupe aryle substitue, un groupe aryialkyle ou un groupe heteroaryle eventuellement subs- 
titue, 

R2a e t R3a son t identiques ou differents et chacun represente un atome d'hydrogene ou un groupe alkyle, 
Q 1 represente un atome d'azote ou un groupe C-R 4 * 1 (dans lequel R 4 * represente un atome d'hydrogene ou 
un groupe alkyle), 

W 1 represente un atome dtiydrogene, un groupe alkyle, un groupe hydroxycarbonylalkyle ou un groupe al- 
coxycarbonylalkyle, et 

Y 2 represente un groupe alcoxy, un groupe aminoalcoxy eventuellement substitue, un groupe aminoalkylthio 
eventuellement substitue ou un groupe NfZ 2 *) (Z 38 ) (dans lequel Z 23 et 2? a forment, avec I'atome d'azote 
adjacent, une amine cyclique ayant eventuellement un ou deux atomes choisis parmi I'atome d'oxygene, I'ato- 
me de soufre et I'atome d'azote dans le cycle), 

le groupe aryle du groupe aryle substitue pour R 1a represente un groupe phenyle ou un groupe naphtyle, 
dans lequel le substituant represente 1 a 3 groupes choisis parmi un atome d'halogene, un groupe alkyle ayant 
de 1 a 4 atomes de carbon e, un groupe alcoxy ayant de 1 a 4 atomes de carbon e, un groupe cyano, un groupe 
nitro, un groupe carboxy, un groupe alkylenedioxy ayant de 1 a 4 atomes de carbone et un groupe halogenoalkyle 
ayant de 1 a 4 atomes de carbone, 

le groupe aryialkyle pour R 1a est un groupe aryle (phenyle et naphtyle) substitue par un groupe alkyle ayant 
de 1 a 4 atomes de carbone, 

le groupe heteroaryle du groupe heteroaryle eventuellement substitue pour R 1a est un cycle heteroaryle de 
5 ou 6 chaTnons ayant 1 ou 2 substituants choisis parmi les heteroatomes de I'atome d'azote, de I'atome de soufre 
et de I'atome d'oxygene, dans lequel le substituant est un groupe alkyle ayant de 1 a 4 atomes de carbone ou un 




dans laqueile 
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atome d'halogene, 

le groupe alkyle pour R 2a , R 3 *, R 43 et W 1 est un groupe alkyle a chaine lineaire ou ramifiee ayant de 1 a 4 
atomes de carbone, 

le groupe aminoalcoxy eventuellement substitue pour Y 2 est un groupe alcoxy a chaine lineaire ou ramifiee 
ayant de 1 a 6 atomes de carbone substitue par un groupe amino, ledit groupe amino peut avoir un substituant 
choisi parmi un groupe alkyle ayant de 1 a 4 atomes de carbone, un groupe acyle ayant de 1 a 4 atomes de 
carbone et un groupe benzoyle, dans lequel ledit groupe amino peut former une amine cyclique qui peut avoir un 
ou deux atomes choisis parmi I'atome d'azote, I'atome de soufre et Patome d'oxygene dans le cycle, 

le groupe aminoalkylthio eventuellement substitue pour Y 2 est celui dans lequel le fragment alkyle a un 
groupe alkyle a chaine lineaire ou ramifiee ayant de 1 a 6 atomes de carbone, dans iequei ledit groupe amino est 
eventuellement substitue par un groupe atkyie ayant de 1 a 4 atomes de carbone, un groupe acyie ayant de 1 a 
4 atomes de carbone ou un groupe benzoyle comme substituant et ledit groupe amino peut former une amine 
cyclique qui peut avoir un ou deux atomes choisis parmi I'atome d'azote, i'atome de soufre et I'atome d'oxygene 
dans le cycle, 

le groupe pour Z 2 * et Z 33 qui forme, avec I'atome d'azote adjacent, une amine cyclique qui peut avoir un 
ou deux atomes choisis parmi I'atome d'azote, I'atome de soufre et I'atome d'oxygene dans le cycle, 
ou un sei pharmaceutiquement acceptable de celui-ci. 

Compos6 amide selon la revendication 1 , qui est un element choisi dans le groupe comprenant 

(1) le N-(3-cyano^-neopentyloxyphenyl)-1 -(4-fruorophenyl)-3-methylpyrazole-4-carboxamide, 

(2) le N-(3-cyano-4-neopentyloxyphenyl)- 1 •(4-fluorophenyl)-5-methylpyrazole-4-carboxamide, 

(3) le N-(3-cyano-4-neopentyloxyphenyl)-1 -(4-fluorophenyi)-3,5-dimethylpyrazole-4-carboxamide, 

(4) le N-(3-cyano-4-neopentyloxyphenyl)-1-(4-fluorophenyl)-1 ,3-dimethylpyrazole-4-carboxamide, 

(5) le N-(3-cyano-4-neopentyloxyphenyl)-5-chloro-1 -(4-fluorophenyl)pyrazole-4-carboxamide, 

(6) la N-(3-cyano-4-neopentyloxyphenyl)-N-[1 -(4-fluorophenyl)-3-methylpyrazole-4-ylcarbonyl]glycine, 

(7) Pacide 4-[N-(3-cyano-4-neopentyloxyphenyl)-N-[1-(4-fluorophenyl)-3-methylpyrazoie-4-ylcarbonyiJamino] 
butyrique, 

(8) le N-(3-cyano-4-piperidinophenyl)-1 -(4-fluorophenyl)-5-methylpyrazole-4-carboxamide, 

(9) le N-[3^ano^-(4-hydroxypiperidino)phenyl]-1^ 

(1 0) le N-[3-cyano^-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl]-1 -(4-fluorophenyl)pyrazole-4-carboxantide, 

(11) le N-[3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl]-1 -(4-fluorophenyl)-3-methylpyrazole-4-car- 
boxamide, 

(1 2) le N-[3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl]-1 -(4-fluorophenyl)-5-methylpyrazole-4-car- 
boxamide, 

(13) le N-{3-cyano-4-[4-(2-hydroxyethyl)pip6razin-1-yl]phenyl]-1 -(4-chlorophenyl)-5-methylpyrazole-4-car- 
boxamide, 

(14) le N-[3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]ph6nyl]-1 -(4-methylphenyl)-5-methylpyrazole-4-car- 
boxamide, 

(1 5) le N-[3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl]-1 -(4-fluorophenyl)-3,5-dimethylpyrazole-4-car 7 
boxamide, 

(1 6) le N-[3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl]-1 -(3-trif luoromethylphenyl)-5-methyl-pyrazoie- 
4-carboxamide, 

(1 7) le N-[3-cyano-4-[4-(2-hydroxyethyl)pip6razin-1 -yl]phenyl]-1 -(2,4-difluorophenyi)-5-methylpyrazole-4-car- 
boxamide, 

(18) le N-[3-cyano-4-[4-(2-hydroxy6thyl)homopiperazin-1 -yl]phenyl]-1 -(4-fiuorophenyl)-5-methylpyrazole- 
4-carboxamide, 

(19) le N-[3-cyano-4-[4-(3-hydroxypropyl)-piperazin-1-yl]phenyl]-1 -(4-fluorophenyl)-5-methylpyrazole-4-car- 
boxamide, 

(20) le N-[3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl]-1 -(4-fluorophenyl)pyrrole-3-carboxamide, 

(21 ) le 1 -(4-bromophenyl)-N-[3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenylJ-5-methylpyrazole-4-car- 
boxamide, 

(22) le N-[3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl]-1 -(4-iodophenyl)-5-methylpyrazole-4-carboxa- 
mide, 

(23) le 1 -(4K:hlorophenyl)-N-(3^ano^-piperidinophenyl)-5-methylpyrazole^-carboxamide, 

(24) le 1 -(4-chlorophenyl)-N-[3-cyano-4-(4-hydroxypiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamide, 

(25) le 1 -(4-chlorophenyl)-N-[3-cyano-4-(4-moroholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxami- 
de, 
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(26) le N-[4-[4-(bis(2-hydroxy6thyl)amino)-piperidin-1 -yl]-3-cyanophenyl]-1 -(4-chlorophenyl)-5-methylpyrazo- 
le-4-carboxamide, 

(27) le 1 -(3,4-dichlorophenyl)-N-[3-cyano-4-(4-morpholiwopiperidin-1 -yl)phenyl]-5-methylpyrazble-4-car- 
boxamide, 

(28) le N-[3-cyano-4-(4-moipholinopiperidin-^ 
boxamide, 

(29) le 1 -(3-chloro-4-fluorophenyl)-N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-car- 
boxamide, 

(30) le N-[3-cyano-4-[4-(2-hydroxyethyl)-piperazin-1 -yl]phenyl]-1 -(4-trif luoromethylphenyl)-5-methylpyrazole- 
4-carboxamide, 

(31) le N-[3-cyano-4-(4-morpholinopiperidin-1-yl)^henyl]-1 -(4-trif luoromethylphenyl)-5-methylpyrazole- 
4-carboxamlde, 

(32) le N-[4-{4-(bis(2-methoxyethyl)aminopiperidih-1 -yl]-3-cyanophenyl]-1 -(4-chlorophenyl)-5-methylpyrazo- 
le-4-carboxamide, 

(33) le i-(4-chlorophenyl)-N-[3-cyano-(4-morphollnopiperidln-1 -yl)phenyl]pyrrole-3-carboxamide, 

(34) le N-[3-bromo-4-(4-morpholinoplperidln-1 -yl)phenyl]-1 -(4-chlorophenyl)-5-methylpyrazole-4-carboxarni- 
de, 

(35) le N-[3-bromo-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(4-trif I uoromethylpheny l)-pyrazoie- 

4- carboxamide, 

(36) le 1 -(4-chlorophenyf)-N-[3-cyano-4-[4-(3 A5 
thylpyrazole-4-carboxamide, 

(37) leN-[3-c^ano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1-yl]ph 
p h eny l)py razole-4-carboxam ide , 

(38) le N-tS-cyano^^^S^.S.e-tetrahydro-aH-pyran^t-ylJpiperazin-l -yl]phenyl]-1 -(4-fluorophenyl)-5-methyl- 
pyrazole-4-carboxamide, 

(39) le N-p-cyano^-^-JS^.S.e-tetrahydro^H-pyran^-yOpiperazin-l -yl]phenyl]-1 -(4-f luorophenyl)-pyrrole- 
3-carboxamide, 

(40) le 1 -(4-chlorophenyl)-N-[3-c^ano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]-phenyl]pyrro!e- 

3- caiboxamide, 

(41 ) le 1 -(3,4-dichlorophenyl)-N-[3K^ano-4-[4-(3 A -yl]-phenyl]- 

5- methylpyrazole-4-carboxamide, 

(42) le 1 -(4-chlorophenyl)-N-[3-cyano-4-[4-(3-hydroxypropyl)piperazin-1 -yl]phenyl]-5-methylpyrazole-4-car- 
boxamide, 

(43) le 1 -(3,4-dichlorophenyl)-N-[3-cyano-4-[4-(2-hydroxyethyl)piperazin-1 -yl]phenyl]-5-methylpyrazole- 

4- carboxamide, 

(44) |e 1 -(4-chlorophenyl)-N-[3-cyano-4-[4-(2-hydroxyethyl)piperazln-1 -yl]phenyl]-5-methylpyrazole-4-car- 
boxamide, 

(45) le 1 -(4-chlorophenyl)-N-[3-cyano-4-[4-[2-(2-hydroxyethoxy)ethyl]plperazin-1 -yl]phenyl]-5-methylpyrazo- 
le-4-carboxamide, 

(46) le 1-(4-chlorophenyl)-N-[3-cyano-4-(1 ^-dioxa-a-azaspiro^.SJdeca-S-yOphenyn-S-methylpyrazole^-car- 
boxamide, 

(47) le 1 -(4-bromoph6nyl)-N-[3^ano-4-(4-morphollnopiperidino)phenyl]-5-meth 

(48) le N-[3-cyano-4-(4-morphollnopiperidino)-phenyl]-1 -(4-f luorophenyl)-5-methylpyra2ole-4-carboxamide, 

(49) le N-[3-cyano-4-(4-morphollnopiperidino)-phenyl]-1 -(4-fluorophenyl)pyn-ole-3-carboxamide, 

(50) le N-[3-cyano-4-(4-morpholinoplperidin-1 -yl)-phenyl]-1 -(4-methylphenyl)-5-methylpyrazole-4-carboxami- 
de, 

(51 ) le N-[3-cyano-4-(4-morphollnopiperidin-1 -yl)-phenyl]-1 -(4-lodophenyl)-5-methylpyrazole-4-carboxamide, 

(52) le N-[3-cyano-4-(4-morpholinoprperidin-1 -yl)-phenyl]-1 -(4-methoxyphenyl)-5-methy!pyrazole-4-carboxa- 
mide, 

(53) le 1 -(4-chlorophenyl)-N-[3-cyano-4-(4-thlomorpholjnopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxa- 
mlde, 

(54) le 1 -(4-chlorophenyl)-5-methyl-N-[4-(4-morphollnopiperldin-1 -yl)-3-nltrophenyl]pyrazole-4-carboxamide, 

(55) le 5-methyl-N-[4-(4-morphollnoplperidln-1 -yl)-3-nltrophenyQ-1 -(4-trlf luoromethylphenyl)pyrazole-4-car- 
boxamide, 

(56) le N-[3-chloro-4-(4-morpholinopiperidln-1 -yl)phenyl]-5-methyt-1 -(4-trifluoromethylphenyl)-pyrazole- 
4-carboxamide, 

(57) le1-(4-chlorophenyl)-N-[3-ethynyl-4-(4-morpholinoplperidin-1-yl)phen 
de, 
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(58) le N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methyl-1 -(2-phenyl6thyl)pyra2ole-4-carboxamide, 

(59) le 1 -(4K;hlorophenyl)-N-t3^yano^-(4-methoxymethoxypip6ridin-1 -yl)phenyi]-5-methylpyrazole-4-car- 
boxamide, 

(60) le 1 -(4-chlorophenyl)-N-[3-cyano-4-[4-(2-methoxyethoxy)pip6ridin-1 -yl)ph6nyl]-5-methylpyrazole-4«car- 
boxamide, 

(61 ) le N-[3-cyano-4-[4-(2-hydroxyethyl)piperidin-1 -yl)phenyl]-1 -(4-fluorophenyl)-5-methylpyrazole-4-car- 
boxamlde, 

(62) le NH;3-cyano-(4-morpholinopiperidin-t-yl)ph^ 

(63) le 1 -(4-bromophenyl)-N-[3<;yano-4-[4-(3,4 f 5 t 6-tetrahydro-2H^yran-4-yl)piperazin-1 -yl]-ph6nyl]-5-me- 
thylpyra2ole-4-carboxamlde, 

(64) le N-[3^yano-4-[4-(3,4,5,6-tetrahydro-2H-pyran^-yl)piperazln-1-yl]-phenyl]-1-(3 
5-methylpyrazole-4-carboxamide, 

(65) le 1 -(3^hlorophenyl)-N-[3K;yano-4-[4-(3^ 
thylpyrazole-4-carboxamide, 

(66) le N-[3-cyano^-[4-(3 f 4,5 t 6-tetrahydro-2H-pyran-4-yl)piperazln-1 -yl]phenyl]-5-methyl-1 -(4-methyIphenyl) 
pyrazole-4-carboxamide, 

(67) le 1 -(3^hlorophenyl)-N-[3-cyano-4^4-morpholinopip6ridlno)ph6nyl]-5-m6thylpyraz 

(68) le 1 -(4-chloroph§nyl)-N-[3-chloro-4-(4-morphollnopiperidin-1 -yl)ph6nyl]-5-methylpyrazole-4-carboxami- 
de, 

(69) le N-[3-cyano-4-[4-(3,4,5,6-t6trahydro-2H-pyran-4-yl)piperazln-1 -yl]phenyl]-1 -(4-trifluoromethylph6nyl) 
pyrrole-3-carboxamide," 

(70) le N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)-phenyl]-1 -(4-trifluorom6thylphenyl)pyrrole-3-carboxamide, 

(71) le N-p-cyano^-^-JS^.S.e-tetrahydro^H-pyran^-ylJpiperazln-l -yl]phenyl]-1 -(3,4-difluorophenyl)pyrro- 
le-3-carboxamide, 

(72) le N-[3-cyano-4-(4-morpho!inopiperidln-1 -yl)phenylj-1 -(S^-difluorophenyOpyrrole-S-carboxamide, 

(73) le 1 -(4^hlorophenyl)-N-[3-ethynyW-[4-(3,^ 
thyipyrazole-4-carboxamide, 

(74) le 1 -(4-chlorophenyl)-5-methy!-N-[3-(1 -p ropy ne)-4-[4-(3, 4,5, 6-tetrahydro-2H-pyran-4-yl)plperazin-1 -yl] 
phenyl]pyrazole-4-carboxamide, 

(75) . le 1 -(4-chlorophenyl)-5-methyf-N-[3-(1 -propyne)-4-(4-morpholinopiperidin-1 -yl)phenyl]pyrazole-4-car- 
boxamide, 

(76) le 1 -(4^lorophenyl)-N-[3-ethenyl-4-[4-^ -y]]-phenyl]-5-me- 
thylpyrazole-4-carboxamide, 

(77) le 1 -(4-chlorophenyl)-N-[3-eth6ny l-4-(4-morphollnopiperidin-1 -yl)ph§nyl]-5-m6thylpyrazole-4-carboxami- 
de, 

(78) le 1 -(4-chloroph6nyl)-N-[3-iodo-4-(4-morpholinopiperidin-1 -yl)phenyl]-5-methylpyrazole-4-carboxamlde, 

(79) le N-tS^romo^-^^S^^.e-tetrahydro^H-pyran^-yOpiperazin-l -yl]phenyl]-1 -(4-chlorbphenyl)-5-me- 
thy Ipyrazol e-4-carboxamfde, 

(80) le N-[3-chloro-4-[4-(3,4,5,6-t§trahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl]-1 -(4-chlorophenyl)-5-me- 
thy Ipyrazol e-4-carboxamide, 

(81 ) le N-t3^hloro^^4-(3,4 > 5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yQphenyl]-1 -(4-chloroph6nyl)-pyrrole- 
3-carboxamide, 

(82) le N-tS-bromo^K^S^.S.e-tetrahydro^H-pyran^-yOpiperazin-l -yl]ph§nyl]-1 -(4-chlorophenyl)-pyrrole- 

3- carboxamide, 

(83) le 1 -(4^hlorophe^yl)-N-[3^ano^-(5-moipholinopentyloxy)D^ 

(84) le 1 -(4^hloroph6nyl)-N-[3^ano-4-(5-morpholinopen^ 

(85) le 1 -(4KJhlorophenyl)-N-[3^ano^-(5-morpho^ 

(86) le 1 -(4^hlorophenyl)-N-[3^ano^-(5-moip^ 

(87) le N-[3-cyano-4-(4-morpholinopiperidln-1 -yl)phenyl]-1-(3,4-m6thylenedioxyphenyl)-5-methylpyrazole- 

4- carboxamide, 

(88) le N-[3-cyano-4-(4-morphollnoplperidln-1 -yl)phenyl]-1 -(3,4-methylenedioxyphenyl)pyrrole-3-carboxami- 
de, 

(89) le N-[3-cyano-4-[4-(3,4 f 5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl]-1 -(3,4-methylenedioxyphe- 
nyl)-5-m6thylpyrazole-4-carboxamide, 

(90) le N-[3-cyano-4-[4-(3,4,5,6-tetrahydro-2H-pyran-4-yl)piperazin-1 -yl]phenyl]-1 -(3,4-methylene-dioxyphe- 
nyl)pyrrole-3-carboxamide, 

(91 ) le 1 -(4-chlorophenyl)-N-[3^ano^-(2,2-dime 
boxamide, 
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(92) le 1-(4-chloroph6nyl)-N-[3-cyano-4-^ 

(93) le N-[3-cyano-4-(2,2-dimethyl-3-morp^ 
razole-4-carboxamide, 

(94) le N-[3Ktyano-4-(2,2-dimethyl-3-morpholm 
pyrrole-3-carboxamide, 

(95) le N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)-phenyl]-2,5-dimethyl-1 -(3,4-methylenedioxyphenyl)-pyrro- 
le-3-carboxamide, 

(96) le N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)-phenyl]-5-methyl-1 -(3,4-methylenedioxyphenyl)pyrroIe- 
3-carboxamide, 

(97) le N-[3-cyano-4-[4-(3,4 f 5,6-tetrahydro-2H-pyran-4-yl)pipera2in-1 -yl]phenyl]-2,5-dimethyl-1 -(3,4-methyle- 
nedioxyphenyl)pyrrole-3-carboxamide, 

(98) le N-[3-chloro-4-(4-morpholinopiperidin-1 -yl)phenyl]-2,5-dimethyl-1 -(3,4-methylenedioxyphenyl)-pyrrole- 
3-carboxamide, 

(99) le N-[3-cyano-4r(4-morpholinopiperidin-1 -yl)-phenyl]-1 -(3,4-dimethoxyphenyl)-5-methylpyrazole-4-car- 
boxamide, 

(1 00) le N-[3-cyano-4-(4-morpholinopiperidin-1 -yl)phenyl]-1 -(3,4-dimethoxyphenyl)pyrrole-3^arboxamide, 

(101) le N-{3-cyano-4-(4-moroholinopiperidin-1-yl)phen^ 
3-carboxamide, 

(1 02) le 1 -(4-chlorophenyl)-N-[3-cyano-4-(2,2-dimeth^^ 
3-carboxamide, et 

(103) le 1-(4-chlorophenyl)-N-[3-cyano^-(4-morphollnopiperazin-1 -yl)phenyi]-2,5-dimethylpyrrole-3-car- 
boxamide, 

ou un sel pharmaceutiquement acceptable de celui-cL 

Composition pharmaceutique comprenant le compose amide selon Tune quelconque des revendlcations 1 a 6 ou 
un sei pharmaceutiquement acceptable de celui-ci, et un support pharmaceutiquement acceptable. 

Agent pharmaceutique comprenant le compose amide selon Tune quelconque des revendications 1 a 6 ou un sel 
pharmaceutiquement acceptable de celui-ci. 

Utilisation d*un compose amide de formule 



R 5 represente un atome d'hydrogene, un groupe alkyle eventuellement substitue, un groupe hydroxyaikyle, 
un groupe aminoalkyte, un groupe aryle eventuellement substitue, un groupe arylalkyle, un groupe heteroaryle 
eventuellement substitue, un groupe heteroarylalkyle ou un groupe cycloalkyle, 

R 6 et R 7 sont identiques ou differents etchacun represente un atome d'hydrogene, un groupe alkyle, un atome 
d'halogene, un groupe hydroxyle, un groupe alcoxy, un groupe amino eventuellement substitue ou un groupe 
ph6nyle, 

et les substituants Q, W, X ( X' et Y ont la definition don nee dans la revendication 1 , 

!e groupe aryle du groupe aryle substitue pour R 5 represente un groupe phenyle ou un groupe naphtyle, 
dans lequel le substituant represente 1 a 3 groupes choisis parmi un atome d'halogene, un groupe alkyle ayant 
de 1 a 4 atomes de carbone, un groupe alcoxy ayant de 1 a 4 atomes de carbone, un groupe cyano, un groupe 




R 6 



(I-e) 



dans laquelle 



218 




EP 1 176 140 B1 

nitro, un groupe carboxy, un groupe alkylfenedioxy ayant de 1 a 4 atomes de carbone et un groupe halogenoalkyle 
ayant de 1 a 4 atomes de carbone, le groupe arylalkyle pour R 5 est un groupe aryle (phenyle et naphtyle) substitue 
par un groupe alkyie ayant de 1 a 4 atomes de carbone, 

le groupe heteroaryle du groupe heteroaryle eventuellement substitue pour R 5 est un cycle heteroaryle de 
5 5 ou 6 chaTnons ayant 1 ou 2 substituants choisis parmi les heteroatomes de I'atome d'azote, de I'atome de soufre 

et de I'atome d'oxygene, dans lequel le substltuant est un groupe alkyle ayant de 1 a 4 atomes de carbone ou un 
atome d'halogene, 

le groupe alkyle pour R 6 et R 7 est un groupe alkyle a chaTne lineaire ou ramifiee ayant de 1 a 4 atomes de 
carbone, 

io le groupe amino eventuellement substitue pour R 6 et R 7 peut etre mono- ou disubstitue par un substituant 

choisi parmi un groupe alkyle ayant de 1 a 4 atomes de carbone, un groupe acyle ayant de 1 a 4 atomes de 
carbone et un groupe benzoyle, 

le groupe alkyle du groupe alkyle eventuellement substitue pour R 5 est groupe alkyle a chaTne lineaire ou 
ramifiee ayant de 1 a 6 atomes de carbone, dans lequel le substituant comprend un atome d'halogene, un groupe 
15 alcoxycarbonyle dans lequel le fragment aicoxy a de 1 a 4 atomes de carbone et un groupe carboxyle, 

ou un sel pharmaceutlquement acceptable de celui-ci, 

pour la preparation d'un medicament destine au traitement ou a la prophylaxie d'une maladle autoimmune, 
d'un psoriasis, d'une dermite atopique, d'une dermite de contact, d'un eczema medicamenteux, d'une dermite 
s6borrheique, d'un pemphigus, d'une pemphigoTde bulleuse, d'une epidermoiyse bulleuse, d'une urtication, d'une 
20 sarcoTdose, d'un asthme bronchique, d'un asthme infantile, d'un asthme allergique, d'un asthme endogene, d'un 

asthme exogene, d'un asthme dG.a la poussiere, d'un asthme chronique, d'une maladie de Crohn, d'une recto- 
colite hemorragique, d'une nephrite interstitielle, du syndrome de Goodpasture, d'une nephropathie diabetique, 
d'une polymyosite, d'une thrombocytopenic chronique idiopathique, d'une sensibilite photoallergique, du syndrome 
de Sjogren, d'un syndrome nephrotique ou de la maladie de Coeliac. 

25 

10. Utilisation seion la revendication 9, dans laquelle les maladies sont choisies parmi une poly arth rite rhumatoide, 
un lupus erythemateux aigu dissemine, un goitre lymphomateux de Hashimoto, une sclerose en plaques, une 
myasthenie grave, un diabete de type I, un syndrome nephrotique et une nephrite glomerulaire. 

30 11. Utilisation selon la revendication 9 ou 10, dans laquelle i'amide est un inhibiteur dependant de IL-2, IL-4, IL-7, IL- 
9, IL-13oufL-15. 

12. Agent pharmaceutique selon la revendication 8, qui est un inhibiteur de la proliferation de lymphocytes actives. 

35 13. Agent pharmaceutique selon la revendication 8, dans lequel I'inhibiteur est dependant de IL-2, IL-4, IL-7, IL-9, IL- 
13oulL-15. 

14. Agent pharmaceutique selon la revendication 8, qui est un inhibiteur de phosphorylation de la tyrosine kinase 
impliquee dans la transduction de signal en aval de la chaTne p ordinaire qui est une sous-unite du recepteur 

^0 commune a IL-15 et IL-2 et/ou une chaTne y ordinaire qui est une sous-unite du recepteur commune a IL-2, IL-4, 

IL-7, IL-9, IL-13et IL-15. 

15. Agent pharmaceutique seion la revendication 8, qui est un inhibiteur de la production de cytokine. 

45 16. Agent pharmaceutique selon la revendication 8, qui est un inhibiteur de la production de IL-2, IL-4, IL-13 ou IFN-y. 

17. Agent pharmaceutique selon la revendication 8, qui est un inhibiteur de la production de IL-1 , IL-6, IL-12, IL-15, 
IL-18ouTNF-ct. 

50 18. Agent pharmaceutique selon la revendication 8, qui est un agent pour la prophylaxie ou le traitement de maladies 
provoquees par la proliferation de lymphocytes. 

1 9. Agent pharmaceutique selon la revendication 8, qui est un agent pour la prophylaxie ou le traitement de maladies 
auto-immunes. 

55 

20. Agent pharmaceutique selon la revendication 8, qui est un agent pour la prophylaxie ou ie traitement d'une poly- 
arthrite rhumatotde. 
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21. Composition combinee comprenant le compose amide de formule 



5 




(I) 



dans laquelle chaque symbole a la definition donnee dans revendication 1 , 

ou un sel phannaceutiquement acceptable de celui-ci, et un ou plusieurs agents pharmaceutiques choisis 
15 parmi un medicament antirhumatismal, un agent immunosuppressif, un medicament steroTdien et un medicament 

anti-inflammatoire non-steroTdien. 

22. Composition combinee selon (a revendication 24, dans laquelle le medicament antirhumatismal est choisi panni 
un compose de reference, la penicillamine, la bucillamine, le lobenzarit, I'actarit et la salazosulfapyridine. 

2° . 

23. Composition combinee selon la revendication 24, dans laquelle i'agent immunosuppressif est choisi parmi I'aza- 
thioprineTle cyclophosphamide, le methotrexate, le brequinar sodique, la deoxyspergualine, la mizoribine, le my- 
cophenolate de 2-morpholinoethyle, la cyclosporine, la rapamycine, Phydrate de tracrolimus, le leflunomide, OKT- 
3, un anticorps anti-TNF-a, un anticorps anti-IL-6 et FTY720. 

25 

24. Composition combinee selon la revendication 24, dans laquelle le medicament steroTdien est choisi parmi la pred- 
nisolone, la methylprednisolone, la dexamethasone et I'hydrocortisone. 

25. Composition combinee selon la revendication 24, dans laquelle le medicament anti-inflammatoire non-steroTdien 
30 est choisi parmi I'aspirine, I'indomethacine, I'indomethacine farnesil, le diclofenac sodique, I'aiclofenac, i'amfenac 

sodique, I'ibuprofene, le ketoprofene, le ioxoprofene sodique, le naproxene, le pranoprofene, le zaltoprofene, I'aci- 
de mefenamique, racideflufenamique, Tacidetolufenamique, la phenylbutazone, lacetophenyibutazone, lepiroxi- 
cam, letenoxicam et I'ampiroxicam. 

35 26. Utilisation d'un compose amide de formule 



40 




(I) 



dans laquelle chaque symbole a la definition donnee dans revendication 1 , 

ou d'un sel phannaceutiquement acceptable de ceiui-ci, pour la production d'un effet ameliore d'un ou de 
so plusieurs agents pharmaceutiques choisis parmi un medicament antirhumatismal, un agent immunosuppressif, 

un medicament steroTdien et un medicament anti-inflammatoire non-steroTdien. 

27. Utilisation selon la revendication 26, dans laquelle le medicament antirhumatismal est choisi parmi un compose 
de reference, la penicillamine, la bucillamine, le lobenzarit, I'actarit et la salazosulfapyridine. 

55 

28. Utilisation selon la revendication 26, dans laquelle I'agent immunosuppressif est choisi parmi I'azathioprine, le 
cyclophosphamide, le methotrexate, le brequinar sodique, la deoxyspergualine, la mizoribine, le mycophenolate 
de 2-morpholinoethyle, la cyclosporine, la rapamycine, Thydratede tracrolimus, le leflunomide, OKT-3, un anticorps 
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anti-TNF-a, un anticorps anti-IL-6 et FTY720. 

29. Utilisation selon ia revendication 26, dans laquelle le medicament steroi'dien est choisi parmi la prednisolone, la 
m6thylprednisolone, la dexam6thasone et I' hydrocortisone. 

5 

30. Utilisation selon ia revendication 26, dans laquelle le medicament anti-inflammatoire non-steroidien est choisi 
parmi Paspirine, Tindomethacine, I'indomethacine farnesil, le diclofenac sodique, I'alclofenac, Pamfenac sodique, 
i'ibuprofene, le k6toprofene, le loxoprofene sodique, ie naproxene, le pranoprofene, le zaltoprofene, Pacide mef6- 
namique, I'acide fluf6namique, I'acide toluf6namique, la phenylbutazone, la c6tophenylbutazone, le piroxicam, le 

10 tenoxicam et 1'ampiroxicam. 
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